

PUBLISHED MONTHLY BY ThE AmERICAN JOURNAL OF SURGERY, InJ. 

49 WEST 45th street, NEW YORK, N. Y. 

Editor: Thurston Scott Welton, m.d,, new york 

EDITORIAL BOARD 

Fred H. Alree, Carl Beck, Chicago; Claude S. Beck, Cla'.; Geo. R. Brighton, H - T .; Meredith F. Campbell, 

James T. Case, Chicago; Isidore Cohn, ?i.O.; Bradley L. Coley, T^.T.; Frederick A. Coller, Ann Arbor; Paul C. Colonna, 
Oya, City; George W. Crile, Clei\; Elliott C. Cutler, Boston; Charles A. Elsderg, Herbert C. Fett, BToo\lyn, C. R. G- 
Forrester, Chicago; John H. Gibbon, Phila.; Emil Goetsch, Brooklyn; Charles A. Gordon, Brooklyn; Donald Guthrie, Sayre, 
Pa.; A. E. Herttler, Kansas City; Louis J. Hirschman, Detroit; J. M. Hittrot, Frederick C. Holden, Emile Fr'I 
Holm.an, San Francisco; J. A. Hyams, John E. Jennings, Brooklyn; W. L. Keller, Wasliington; Howard A . Kelly, Baltimore; ' 
T. J. Kirwin, M-T.; Arthur Krida, A. V. S. Lambert, H-’F-: Maurice Lenz, TvJ.T.; H. H. Lyle, Jerome M. Lynch, 
Urban Maes, j^.O.; Harrison S. Maryland, T^Jetoar^, ^.J.; Rudolph Matas, T'J.O.; Roy D. McClure, Detroit; H. C. 
Naffziger, San Francisco; Emil Novak, Balt.; Clarence R. O'Crowley, 7^ewar}{, H J-: Louis E. Phaneuf, Boston; Eugene H. 
Pool, James T, Priestley, Rochester, Minn.; Douglas Quick, 7<l.T.; N. P. Rathbun, Brooljlyn; Hubert A. Royster, Raleigh; 

Henry S. Ruth, Phila.; M. G, Seelig, St. Louis; J. Bentley Squier, H. J. Standee, H - Y .; Grant E. Ward, Baltimore; 
J. H. WooLSEY, San Francisco. 


NEW SERIES, VOLUME LV 

JANUARY TO MARCH 
1942 


THE AMERICAN JOURNAL OF SURGERY . Inc y PUBLISHERS 

NEW YORK MCMXLII 



Copyright, 1942 

By the AMERICAN JOURNAL OF SURGERY, Inc. 

AH Rtshu 



CONTENTS OF NEW SERIES, VOLUME LV 
ORIGINAL ARTICLES 


Pilonidal Sinuses. Review of the Literature and 
Report of Three Hundred Fifty Cases 
Mortality and Morbidity in Surgery’ of the Thyroid 
Operative Technic for Division of Renal Isthmus in 

Horseshoe Kidney 

ThjToidectomy 

Adrenal Apoplexy 


Maintaining Reduction in Oblique Fractures of Long 
Bones 

Diagnosis of Low Back Pain of Orthopedic Origin. 

An Analysis of Sixty-two Cases 

Malignant Synovioma of the Knee Joint. 

Use of Pentothal Sodium for the Induction of Anes- 
thesia in Thyrotoxicosis 

Delayed Metastases in Cancer of the Breast 

Hypoxia — The Hazard of the Operating Room . 
Melanoblastoma. With Special Reference to Meta- 
static Dissemination 

Choledocholithiasis 

One Hundred One Cases of Infections of the Face 
and Neck Following Oral Pathology .... 

Diagnosis and Localization of Intra-abdominal Ab- 
scesses b}- Roentgenological Methods .... 

E.xperiences with Spool Cotton as a Suture Material 
Treatment and Cure of Seventy-si.x Cases of Hydro- 
cele by One Twin-Injection of Lithium Salicylate 
and Quinine Hydrochloride and Urethane. 
Surgical Treatment of Lupus of the Skin. Case 

Report 

Economic Considerations of Cosmetic Surgery . 
Treatment of Postoperative Parathyroid Tetan}' 
with Ovarian Hormones. Report of Two Cases . 
Postpartum Appendicitis. Report of Two Cases 
Regional Anesthesia for High Ligation of the Internal 

Saphenous Vein 

Stab Wound of the Heart. Report of Two Cases in 

V'liich Suturing Was Successful 

Experimental Sclerosis of the Gallbladder. Prelimi- 

nar}- Report 

Paraffinoma of the Nose. Case Report .... 

Hi 


Henry'- P. Kooistra 
Cbas. Gordon Heyrd 

Robert Gutierrez . 
Donald E. Ross . 

M. Jordan Thorstad 
(Johri P. Stump . 

I Miles C. Krepela 
[Stanlei/- F. Stockhammer 


Ernes't A. Brav . 
Clarence H. Snyder 

{ Carroll H. Long . 
Abe Mickal . 

Alton Ochsner 
{Alexander J. Chilko 
\Hemy Quastler . 
Douglass H. Batten 
iH. Harold Friedman 
{MqxJ^e^rer 
J. Edward Berk 
{Gerald R. O'Brien 
\Leonard R. Rubiri 
nVm. C. Beck 
<Jobn D. Koucky. 
[Morton Baker 
Pbil Tborek . 


J. C. Diamorid . 

Jacques IF. Maliniac . 
Robert 0. Renie . 

David Kaplan 
Harris J. Timer7nari 

Caleb H. Smith . 

Robert E. Carter 

Dean Macdonald 
George D. Wolf . 


o 

i8 


28 

37 

44 

49 


102 


121 

123 

126 

138 

141 

143 

148 

152 



ll’ 


Contents 


Incarcerated Pelvic Kidney Exhibiting Unusual 

Features 

Acute Mechanical Ileal Obstruction Following Ap- 
pendectomy 

Primary Melanotic Sarcoma of Ovary .... 
Adenocarcinoma of the Rectum and Chromargen- 

taffme Tumor of the Jejunum 

Infiltrating Squamous Cell Epidermoid Carcinoma 
Involving the Os Calcis 

Intestinal Perforation from Ingested Fishbone . 


Struma Ovarii. Case Report 

Large Ovarian Cyst in Newborn Child .... 

New Gastrointestinal Suction-Irrigation Device. 

Greater Descriptive Accuracy at the Operating Table 

New Breech Forceps 

Useful Aid in the Management of Colostomies . 

Hugh Owen Thomas 

Fractures of the Elbow 


Wilson Slegeman 
(R. IF. McNealy 
[Manuel E. Lichtenstein 
Luther B. Olken 
A. M. Gnassi 
H. P. Price . 


{ 


Evaluation of the “Hanging Cast” as a Method of 
Treating Fractures of the Humerus .... 

Injuries to the Acromioclavicular Joint. A Plea for 

Conserv’^ative Treatment 

Complicating Factors in the Treatment of Injuries 
to the Menisci of the Knee Joint 

Regeneration in the Ulnar, Median and Radial 
Nerves 


Ivor David Harwich 

{ George H. Bunch 
A. F. Burnside . 

L. J. Brannon . 
fA. Lincoln Brown 
[Menyn Shoor 
Jos. C. Buljamonte 
(Jack Blaisdell 
\A. Ashle^r Rousuck 
Monroe A. Mclver 
F. T. Brenner 
M. A. Slocum . 

D. C. Patterson . 
Isidore Cohn . 
(James M. Winfield 
<Harn^ Miller 
[a. D. LaFerte . 
(Augustus Thorndike. 
IT. B. Quiglexf^ 


Clav Ray Murray 
(Henr\' C. Marble 
lEdward Hamlin, Jr 
[Arthur L. Watkins 


Jr 


Spiral and Oblique Fractures of the Tibia. A Method 

of Treatment 

Convalescent Care of Patients with Fractures . 
Spinal Cord Injuries. Analysis of Six Cases Showing 

Subarachnoid Block 

Method for Closing a Traumatic Defect of a Finger 

Tip 

Treatment of Fractured Patella b3' Excision. 


Local Therapeutic Effect of Sulfathiazole 
Treatment of Fresh Traumatic Wounds .... 

Traumatic Abdominal Surgical Emergencies. 

Cortical Extract in the Treatment of Shock. Pre- 
liminarj"^ Report 


Carleton Matbewson, Jr. 
Robert H. Kennedy . 
(Frank H. Mayfield . 
[George M. Gazan 


Robert A. Jones . 
j Robert P. Dobbie 
[Scott Ryerson 
(Grover C. Weil . 
(Darrell IF. Whitaker 
[ Harold IF. Rusbridge 
jj. Dewey Bis gar d 
[Cbas. P. Baker . 

E. Payne Palmer 
(Loring S. Helfricb 
J William H. Cassels 
(iFarren H. Cole . 


156 

j D/ 

160 

I 163 


166 

I 169 
173 

177 

180 

181 

183 

184 
210 

228 
(• 250 
262 

1 274 


I 

\ 

1 


295 

309 


326 
I 339 

I 374 

I 386 


397 

410 



Contents 


V 


Resumes of Clinics at Montreal General and Royal 

Victoria Hospitals 

Reduced Temperatures in Surgery, iii. Experiments 
on Pelvic and Abdominal Refrigeration with Espe- 
cial Reference to Traumatic and Military- Surgery 
Clinical and Anatomical Investigations of Deep 
Fascial Space Infections of the Hand .... 
Ultraviolet Irradiation of Autotransfused Blood in 
the Treatment of Postabortional Sepsis 
Mortality of Cholecystectomy in the Male . 
Abdominal Neuralgia in Relation to the Superficial 

Abdominal Nerves 

Acute Appendicitis in Children 

Gastric Resection for Ulcer. Experience in Forty-four 

Cases 

Continuous Spinal Anesthesia. Report of One Hun- 
dred Cases in Which This Method Was Employed 
Suprapubic Trocar Drainage of the Bladder. 
Proctology in General Office Practice 

Peripheral Vascular Surgery. Lessons from Six Years’ 
Experience 


Frederick M. Allen . 

J. Edivard Flynn 

E. IV. Rebbeck . 
Carl A. Bachhuber . 

John L. Ingham 
Philip D. Allen . 

C. Fremont Vale . 
fF. Paul Ansbro . 

[L. J. Pico 
George Austen, Jr. . 
Robert Turell 
[F. M. Al Aik . . 

Ale.xander Singer 
C. Burling Roesch . 


427 

451 

467 

476 

487 

492 

495 

500 

I 504 

509 

516 

I 520 


Cephalic Bruit. A Review of the Literature and a 

Report of Six Cases 

Prolonged Stupor Produced by Subdural Hygroma. 

Relief by Trephine and Drainage 

Method of Suspending the Uterus without Open Ab- 
dominal Incision. Use of the Peritoneoscope and a 

Special Needle 

Diagnosis of Uterine Rupture 

Partial Giant Growth. Operative Reduction in Size 

of a Foot 

Use of the Transfibular Approach in Arthrodesis of 

the Ankle Joint 

Pathogenesis of Arthritis Following the Intravenous 
Injection of Staphylococci in the Adult Rabbit . 
Postoperative Infection. Its Control by Surgical 

Technic 

Persistent External Intestinal Fistula. Review of the 
Literature with Report of an Unusual Case Fol- 
lowing Appendectomy^ 

Compression of the Spinal Cord in Paget’s Disease of 

the Vertebrae 

Pneumococcic Peritonitis 

Cranial Chordoma. Report of a Case in Which Surgi- 
cal Intervention Was Successful 

Postoperative Gangrene of the Finger Following 
Digital Nerve Block Anesthesia. Report of a Case. 


Maxivell J. Mackby . 

Michael Scott 

{ J. K. Donaldson 
Joe H. Sanderlin 
Wm. B. Harrell, Jr. 
A. Sadowsky 

Ernst Bergmann . 

Thomas Honvitz . 

R. H. Rigdon 

Joseph L. De Courc\<- 


Max Michael Simon 

Sidyiey IV. Gross. 

Maurice Culmer O'Shea 
(F. A. Carmichael, Jr. . 

:F. C. Helivig 

U- H. Wheeler . . . . 

Charles IV. McLaughlin, Jr. 


527 

534 

537 

544 

548 

550 

553 

562 

566 

575 

578 

583 

588 


4 



Contents 


vi 

Unusual Metastasis of Rectal Carcinoma. Case 


Report Irving Greenfield. 

Spontaneous Hemorrhage into the Rectus Abdom- 
inis Muscle Simulating Acute Intra-abdomina! 

Conditions George Slrenger . 

Implant Skin Grafting. Case Report William S. S. Horton 

Migrating Foreign Body Frank Foncannon 

Massive Fatal Rectal Hemorrhage from Capillary 

Oozing. Case Report D. A. MacGregor 

Removal of Intrapleural Foreign Body under Thor- (George Willauer . 

acoscopic Guidance. Case Report {Richard J. Chodoff . 

Allergic Reaction Following Blood Transfusion. 

Apparent Desensitization of Recipient . . . Robert E. S. Young 

Lymphosarcoma of the Intestinal Tract. Report of a i „ r T-i ji'n 

Case in Which There Was an Apparent Five-vear ^ 

^ “ Uames M. obafier . 

Evolution of Blood Transfusion Leo M. Zimmerman . 


590 

594 

597 

600 

602 
I 606 

607 

I 611 

613 



'Mtnm Journal of 

Copyright, 1942 by The American Journal of Surgery, Inc. 

A PRACTICAL JOURNAL BUILT ON MERIT 
NEW SERIES VOL. LV JANUARY, 1942 NUMBER ONE 


IditDrials 


LEST WE FORGET 


ITH the hot blasts of hate still on 
our cheeks, it may seem a mockery 
to speak of this as the saving asset 
in our future; but is it not the very marrow 
of the teaching in which we have been 
brought up? At last the gospel of the right 
to live, and the right to live healthy, happy 
lives, has sunk deep into the hearts of the 
people; and before the war so great was the 
work of science in preventing untimely 
death that the day of Isaiah seemed at 
hand ‘when a man’s life should be more 
precious than fine gold, even a man than 
the gold of Ophir.’ There is a sentence in 
the writings of the Father of Medicine upon 


which all commentators have lingered, 
r]v yaP irapi] <f)L\avdpcoTrLrj, irdpecTt Kal 
4>i\oTexviTi — the love of humanity associ- 
ated with the love of his craft! — philanthro- 
pia and philotechnia — the jo}^ of working 
joined in each one to a true love of his 
brother. Memorable sentence indeed, in 
which for the first time was coined the 
magic word philanthropy, and conveying 
the subtle suggestion that perhaps in this 
combination the longings of humanity may 
find their solution, and Wisdom — philo- 
sophia — at last be justified of her children.” 

William Osler. 



MEDICAL MORALS AND MANNERS 


T he medical profession (or ‘proces- 
sion’ as someone recently called it) 
has room always for those of charac- 
ter and brains who are willing to sacrifice 
their lives in its service. Our vocation is a 
profession, not a trade; a science, not a 
business. We want those who can realize 
this distinction — who know what it means 
to be gentlemen and to follow the golden 
rule, who stand as examples of sound 
morals and manners in the conduct of the 
medical life. We do not welcome those who 
cannot or will not live up to these stand- 
ards. It will not take many more years for 
the general public to perceive that the 


endeavor to perpetuate the high mark of 
our calling is benefiting them as well as the 
profession. Whatever injures the phj^sician 
injures the people. Whatever is against 
ethics is against the patient. 

“With these ideas before us, we have 
nothing to fear. We care not for quackeries, 
isms, pathies, and the like. Let us not forget 
what Edmund Strudwick, the great North 
Carolina surgeon, said many years ago: 
‘Neither the apathy of friends, the cold 
neglect and deep injustice of legislation, 
nor pampered quackerj" and empiricism 
can stay its onward course. True medical 
science will, like the majestic oak, with- 
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stand the shock and storm of every opposi- 
tion. It has been beautifully compared to a 
star, whose light, though now and then 
obscured by a passing cloud, will shine on 
forever and ever in the firmament of 
heaven.’” 

This is a good time to review again the 
above paragraphs from the pen of Hubert 
Ashley Royster, in “Medical Morals and 
Manners.” The medical profession is going 
through rough waters. No doubt, while we 
strive to do our all during the coming 


months, some misguided zealot or narrow 
visioned clique with a half baked panacea 
for all our ills will attempt to push it down 
our throats bj' propaganda or legislation. 
In the long run only truth and the right 
will be victorious. Meanwhile Doctor 
Royster’s wise counsel should be taken to 
heart. 

To all who read these lines we wish a 
Happ3’, Hcalthv and Victorious 1942. 

T. S. W. 
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PILONIDAL SINUSES^^ 

REVIEW OF THE LITERATURE AND REPORT OF THREE HUNDRED FIFTY CASES 

Henry P. Kooistra, m.d. 

Consultant in General Surgery, St. Mary’s Hospital 
GRAND RAPIDS, MICHIGAN 


P ILONIDAL sinuses present man}- 
varied problems to an interested 
surgeon. Though recognized for nearly' 
a century, there still exists much confusion 
concerning them. The lesions are generally 
considered to be congenital, but their origin 
is not well understood or agreed upon. 
Clinically, they frequently go unrecog- 
nized or are misdiagnosed. There is no 
universally approved and accepted method 
of treatment and recurrences following 
surgery are common. Even the name, 
pilonidal sinus, does not meet with general 
approval. 

The present stud}' was undertaken to 
help solve some of the above problems. To 
accomplish this the following work was 
undertaken: a comprehensive review was 
made of the literature; serial sections of 
forty human embryos were studied micro- 
scopically; a detailed analysis was made of 
350 case records; pathological sections of all 
e.xcised tissues were microscopically ex- 
amined, and a questionnaire study made 
primarily to determine end results in those 
cases in which the patients were treated. 

Hodges^® coined the term, “pilonidal” 
(pihis: hair; riidiis: nest) in 1880, but 
since that time many names have been 
attached to this lesion. Some of the more 
common names are: sacral, coccygeal or 
sacrococcygeal infundibulum, dermoid and 
dermoid fistula, sinus, or cj^st, posterior 
umbilicus, postanal dermoid, congenital 
dermal sinus and sacrococcygeal ecto- 


dermal sinus. Clinical usage has established 
the name pilonidal sinus or cyst over the 
others, notwithstanding the fact that this 
is a recognized misnomer, insofar as only 
about half of the cases present hair in the 
lesion. 

REVIEW OF THE LITERATURE 

Anderson,^ in 1847, was apparently the 
first to call attention to this lesion when he 
reported on “Hair Extracted from an 
Ulcer.” Warren,^®® in 1854, gave a good 
description of pilonidal sinuses and re- 
ported on three cases. Later he gave a 
more detailed description of the condition, 
advanced his ideas on etiology and outlined 
a course of treatment. Hodges^® reviewed 
the previously reported cases, added one 
of his own and suggested the name pilonidal 
sinus. 

During the last two decades of the last 
centur}’’ considerable research work was 
done both here and abroad on the origin 
of these lesions. Outstanding among the 
pioneer workers in this field were Tour- 
neaux and Herrmann,®® Lannelogue,®® and 
Mallory.®® Further contributions were made 
by Fere,®® Kuhn,'*® Tait,®® Tertillion,®'^ 
Courad,^^ and Wendelstadt.^®® In recent 
years the studies of Oehlecker,®® Stone,®® 
Fox,®® and Gage®® have been outstanding. 
During the past decade no less than fifty 
studies on this subject have been published 
in this country. 


From the Department of Surgery, University Hospit.al, Ann Arbor, Michigan. 



4 V' .f ■ Isnoi'.! ! . 

OriciM. I'iu- uiirk <>i the in*. 


nanu-tl ahavt- vhnui-tl jjuiin » umItn-iviK 
tital pilonidal sinnsr-. an- t "!u*rnilai ic'inn--. 
i’lior to this. Waiirn*' had 
haits Inauiniitn "iiut tlnl iijv.n tiu-nn'lvr* 
in ihr ioUiilf it*c!i” a-, tht' rtntltvit.d 
fantnr. Uoilni"'' anii'nn, thr iu-t to 

a'.siinu- its i'i»!U'«-nital origin. I li- \ onvidiTi-d 
three etii>iri,;ita! f.utors a*. e-.>ential, 
namely, a enn;^;t nital e<Ka*, ^e.d <lijnp!e, 
ahnndanl haif <le*, elopnienl and Imniii- 
eient eleantiiu-ss. 

Oiue anatomiea! stnd% »>t mimemus 
embryos by serial sevtion inid tonviiued 
researcir \\t)rhers of the eonyenital nature 
oi these lesions, t\Mi main sehooh, i,t 
thoneht arose as to its eliolo^\. 'l ire iu- t,‘ 
as rc]>resi-nted by ‘roiirneaiiv am! Herr- 
mann," and Mallory, ' believed that pito- 
itidal sinuses have their origin in a remnant 
of the merlullary eatral, and that tire 
responsible factor is an aimornrallly in 
the tievelopirrenl of the neural eatral. l ire 
seermd selrool,’ ‘ as represeirterl by I'ere,'' 
maintainerl tirat pilonidal simises are tine 
to an infolding of the snrfaee epithelium 
or a faulty eoaleseeuee of the evrtaneous 
eoverinp in early embryrmie life, (irrrreirtly 
Gape" and hold these respective 

views, and present excellent articles on 
the same in sonre of the more recent 
literature. 

Two other theories repardiirp etiolopy 
have been proposed. Stone,’'' iir 1941, ad- 
vanced the ojrinion that ))ilonidal simtses 
resemble the preen plant! fountl in eertarn 
species of birds and similar or analopous 
structures found in certain species of 
reptiles and mammals. More recently 
Kallct" advanced the concept that pilo- 
nidal sinuses represent prowtlts derived 
from an embryonic remnant of a vestipial 
secondary sc.x gland located in tiic sacro- 
coccygeal region. Neither of these thctiries 
has found wide acceptance. 

EMBUYOLOGIC STUDIES 

An evaluation of the above theories was 
attempted through a study of serial sec- 
tions on forty human embryos. Tiicse 


Ihlonitl.d bintf.e- t.-.. .... ...u 

eml>ryo., ;d! Ifoin the L’nivefsity ana- 
t».mie.rl hibof.tlofie., r.iiu;ed in ‘i/e from 
to i.S») nitm, I fov. n-f iinip, 
lo ntuler land tlit'c iheorie'. a hiiov. I- 
edpe ot embivoiite development i‘ e*-e!i- 
tid,‘‘'' Itj tile norma! vonnp. embrvo 
lollov, iite the .ippe.tf.ou e of the primitive 
•■.tn-.d-, a fold of tl"-ue apjjeat'. «in e.ieh ’dde 
of the '.tf«-al., liu-e .tre l.nov.n ;t'> the 
inidtillatv fold', .tnd hetvoen them lie-- 
the M.-e.dled nu-dnlLtrv v’tore.e. 'I he medul- 
l.ttv folds ft.tdnallv pro.,', in hripht, and 
a’, tlie pfo<,\r be'v.een ihr iu deepens, tlie-e 
fold', meet .iiul pr.idiiallv fine ahnip the 
midtine. I'iie tmilnil.irv prooM- lias then 
become llie tuednU.atv r.inal. It is sur- 
nmndnl b\ the primitive nerve cells 
of the medtdiary or tuur.d tube .and re;>.'^e- 
sents the cetUr.il nervous svstem of the full 
term fetus. ‘I bis tube pr.idualiv hetomcs 
separated ffotn the overivinp cutaneous 
eoverinp by .1 r.ii>id inprow th of meso- 
dermal cells. 'I he t.iudal end of the neural 
lube is prominent l)v the end oi the first 
month of intrauterine life, i)iU thereafter 
undergoes a progressive alrophv. ibig'^. 
I, z, ami Normally, it eoinpletcly 
disappears by the lime of birth. 

In our study on emhrvos the findings of 
•Mallirry.'' i ourneanx and Herrmann' and 
G.ige'- were eorrohorated. remnant of 
the medullary canal was found overlying 
tile coccyx in all the embryos examined. 
(I'igs. i. and 5.) In the larger embryos 
this invariably assumed the eharaetcr of a 
eyst-like space, lined by cells seen lining 
the central canal of the spinal cortl. (big. 
3.) /\s a rule this eysl-like structure was 
well separated from the skin, hut in a few 
specimens it was found to lie very close 
to the skin. During the second half of 
fetal life, these eyst-like structures were 
.seen to undergo a gradual atrophy, becom- 
ing not only smaller in size, but also show- 
ing a tendency to be replaced by connec- 
tive tissue. 

Evidence favoring the theory tliat pilo- 
nidal sinuses have their origin in surface 
epithelium defects was also found. Many 
of the embryos studied showed a marked 
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irregularity of the surface epithelium of the 
coccygeal region. (Fig. 3.) A feA\ of the 
fetuses actually shoAved a marked inA'agina- 


During a fourteen-year period coA^ering 
313,285 admissions to the UniA’ersity 
Hospital, a diagnosis of pilonidal sinus 



Fig. I. A midline sagittal section through the 
caudal region of a verj- \ oung einbrj o. Along 
the inferior margin the terminal cocc\\ may be 
seen. Between this and the cutaneous epithe- 
lium seen along the superior margin is a large 
mass of dark staining tissue with an irregular 
channel coursing through ft. This represents 
the canal in the medullarj'- tube. Figure 2 
demonstrates the subsequent atrophv of this 
tissue. In Figure 3 onlj a small, c\st-Iike space 
remains. 

tion of the epithelium, similar to the cases 
described by Fox.-® Incidentally, it AA’as 
noted that the surface epithelium of the 
caudal region aa us frequently quite deA'oid 
of hair follicles, sebaceous glands and 
SAA'eat glands. In no case did the cells 
lining the CA’st-Iike structures described 
in the paragraph aboA^e, resemble the 
squamous cells of the surface epithelium. 
(Fig. 3.) Finally, the theories of origin 
dependent upon the existence of abnormal 
gland tissue AA-ere not corroborated as no 
eA’idence of such tissue aa’us found. 

From these findings no conclusHe opin- 
ion seems justifiable. It is to be hoped that 
further study, particularly of serial sections 
of young embryos demonstrating patho- 
logical conditions in this region, AA'ill 
eA'entually disclose the exact origin of this 
lesion. Such a studA’ is uoaa' being 
undertaken. 

GENERAL CONSIDERATIONS FROM 
CASE RECORD STUDIES 

Pilonidal sinuses are considerably more 
common than is generalh* supposed. 


Fig. 2. A sagittal section of a 39 mm. (C.R.) 
embrj'o showing the atrophied remains of the 
medullary- tube and canal overlying the lower 
sacrum and cocej-s.. The canal can still be 
traced to the last segment of the coccj \ w here 
a cj Stic space appears. 

AAas made in 350 cases, seA*enteen of AA'hich 
A\ere recurrent lesions. This is an incidence 
of appro.ximately 1:940. 

The lesion is most commonl}^ found in 
patients ranging from tAA'enty to tAA'enty- 
fiA-e 3’ears of age.^°® In this series, the 
aA’erage age AA'as tAA'enty-fiA^e years at the 
time of admittance. The aA*erage duration 
of SA’mptoms prior to admittance AA'as 
three and one-half 3'ears, hence the aATrage 
age at the onset of the lesion AA-as tAA'entj - 
one and one-half years. A sudden incident 
rise AA'as noted at the age of seA-enteen, 
AA’hich reached a peak at age nineteen, 
and remained high through the age of 
tAA’enty-fiA'e. Fifty-eight per cent of the 
cases occurred in this age group, a finding 
AA’hich ma^’ in part be explained bj" the fact 
that about 30 per cent of the cases oc- 
curred among UniA'ersitA’ students. After 
tAA’enty-fiA’e years of age there AA'as a 
definite and maintained drop in incidence. 
The oldest patient AA’as sixtA’-seA'en A’ears 
of age, the A'oungest a neAA’born infant. 

Pilonidal sinuses are more common in 
males. Of the 350 cases, 258, or 73.7 per 
cent, occurred in males; 92 cases, or 26.3 
per cent, occurred in females. This is in 
agreement Avith the findings usually re- 
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pi)itc<l,"" ailhoufih Newell'' showed .-i 
pre<loniinence in ieinnlc'.. No adequalt 
explanation lor this observation has cvci 



I'lG. 3. A riiitdittc tpiu.it ‘■(.c'Kin uf t(»> mm. 
iC.R.j ftnbry) ^liowinK liic c\*-t-lit< rcm-titis 
of the inctlull.'iry canal which ovtriii,*; the 
cficcy\. The cjiiihelial cells lining tiiis cyst 
c:tvhy clifftr ttiarkcdly in iioth stritcttire anti 
arrangement front those «een on tiic surface 
skin. There is a niarkttl irrtgularity of thi 
surface ciiiiheliuin. 

been olTercd. Conceivably, the amount of 
body hair might be a factor, males gen- 
erally having more than females. Most 
men^^'®’ are of the opinion that this lesion 
is most common in individuals having an 
excessix'c amount of body hair. However, 
the sinus is often seen in individuals not 
of this habitus. 

A correlation between the age and sex 
incidence shows that females develop 
symptoms of this lesion earlier in life than 
the males. While 40 per cent of the females 
were under twenty' years of age, only 
19 per cent of the males were in this age 
group. (Table i.) This fact, not previously 
reported, apparently has an etiological 
significance. Since the human female 
reaches puberty earlier in life than does 
the male, it appears that these lesions are 
stirred on to activity by the sex hormones. 
The role these hormones play in regulating 
body growth in general and, particularly', 
growTh in body' hair and secondary skin 
structures, is w'ell recognized. 

It is apparently' a well established fact 
that this disease is strikingly restricted to 
the Caucasian race,®^ and our findings tend 


to confirm this view. Occasional cases have 
been reported in negroes.’-'-'" One 
of the patients in this series was a negress. 
No cases have been reported occurring in 
a member of the ijrown, yellow or red race. 
Why this .should be the case is also un- 
c.vplainablc at the present time, although it 
is probable that no systematic study of 
sullicient numbers of these peoples has 
yet been undertaken. 

An analysis of the nationality of the 
patients showed no correlation with the 
occurrence of pilonidal sinus. Likewise, 
there was no apparent correlation with the 
type of occupation. 

A questionnaire study of the family 
history in one hundred representative 
case,s revealed a hereditary factor in 10 
per cent. Of these, one patient reported a 
.similar lesion in his father, one in a cousin, 
scx'cn in a brother and one in both a brother 
and sister. Although some authors’-'"' 
deny a hereditary factor, there have been 
many reports of a positive familial history 
for this anomaly.”' Stone, in his original 
article, cited a father and his two sons who 
were afflicted with pilonidal sinuses. A 
similar case has recently been called to 
the author’s attention. Kallet” reported a 
case in which two brothers and one sister 
had this lesion. Mechling,®' and more 
recently, Goldberg and Bloomenthal, '^ 
have reported the presence of these lesions 
in identical twins. These facts definitely 
point to an hereditary etiological factor 
and indicate an “anlage” for this defect 
in the very earliest stages of embryonic 
development. 

By means of the questionnaire, it was 
also determined that 32 per cent of the 
cases gave a definite history of trauma, 
usually either a fail or a blow. (Table n.) 
Analysis disclosed, however, that in only 
14 per cent did the trauma occur within a 
month of the onset of symptoms. In 
nearly' half of the cases, the alleged injury 
occurred from one to ten years previously- 
It seems unlikely that any injury occurring 
more than one month prior to the onset of 
symptoms could be considered as an 
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aggravating factor. On this basis 86 per sknv healing lesions, was found in but four 
cent of the patients presented no history cases (1.2 per cent). There were six cases 
of significant injury. Although contrary (1.8 per cent) of pulmonary tuberculosis, 


TABLE I 


INCIDENCE IN REL.\TION TO SEX .\ND .\GE 
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1 

j 
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1 

1 21 to ! 
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j 26 to 
30 

1 

31 to 
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1 
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j Total 

1 

.M 
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7 

i 

0 
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1 

1 

31 
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(3 

10 

CO 
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L 
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31 
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92 
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1 
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i 

2.2 1 

3 2 
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1 
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1 

i 

1 1 

1 

i 

1 



1 

; i 

i 1 

94.6 ^ 

1 
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Average age of group 24 .9 yr. (350 cases) 

Average age of males 25.47 yr. (25S cases or 73.7 per cent) 

Average age of females 23.26 yr. (92 cases or 26.3 per cent) 


Average age of group 24 .9 yr. (350 cases) 

Average age of males 25.47 yr. (25S cases or 73.7 per cent) 

Average age of females 23.26 yr. (92 cases or 26.3 per cent) 


to the generally accepted view,^*- it seems 
justifiable to conclude that direct trauma 
plays a comparatively minor role in the 
etiology of pilonidal sinuses. Weinstein,*®^ 
and Breidenbach and Wilson^- share this 
view. Indirect trauma such as friction 
incidental to sitting, or the irritation of 
clothing, is thought to play an etiological 
role by Zieman.^'’® 

A study of associated and incidental 
diseases proved interesting. Kallet"^ re- 
cently suggested that the pituitary gland 
may play a role in pilonidal sinus develop- 
ment, but there was only one case of 
pituitary disease (acromegaly) recognized 
in this series. Johnson and Livingston,’- 
have reported a high incidence (3.4 per 
cent) in a study of 1,000 mental defectives; 
but in our series there were only four cases 
(1.2 per cent) with associated mental dis- 
orders. Associated congenital defects were 
recognized in six patients (1.8 per cent) 
with skeletal abnormality, (four were 
spina bifidas), and there were four cases 
(1.2 per cent) with inguinal hernias. 
Diabetes, a disease often associated with 


and one case (0.3 per cent) of bone tuber- 
culosis. Only three patients (0.9 per cent) 
had syphilis. Apparently, pilonidal sinuses 
do not play an active role as foci of infec- 
tion. There were seven cases (2.1 per cent) 
with an associated hypertension, three 
cases of nephritis (0.9 per cent), three cases 
of arthritis (0.9 per cent) and two cases of 
furunculosis (0.6 per cent). 

CLINICAL MANIFESTATIONS 

Symptoms. The average duration of 
symptoms from the onset until the time 
of admission was thirty-eight months for 
this series. The duration of symptoms 
varied directly with the age of the patients. 
Thus, the average duration in patients 
under twentv vears of age was sixteen 
months; in patients from twenty to thirty 
years of age, it was thirty-eight months; 
while in those over thirty years of age it 
ranged from five to twenty years or more. 
(Table iii.) 

There is a general agreement as to the 
signs and sj'mptoms produced by pilonidal 
sinuses and the findings of this series are 
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typical. (Table iv.) Two sj'mptoms were 
outstanding, namel}', pain in the sacro- 
coccygeal region and discharge. Pain was 
present in 84 per cent of the cases. The pain 
was usually mild, gnawing in character 
with exacerbations and remissions being 


Table n 

INTERVAL BETWEEN INJURY AND ONSET OF TROUBLE 



No. of 
Cases 

Percent 

of 

Trauma 

Per cent 
of Total 
Cases 

One daj' to one week. . . . 

10 

3 < 

10 

One week to one month . . 

4 

13 

4 

Six months to one year. . . 

6 

19 

6 

One year to two years. . . 
Three years through five 

2 

6 

2 

i 

years i 

Five years to ten years 

3 

9 

3 

and over 

7 

22 

7 

Totals 

32 

100 

32 


common. Often there was only discomfort 
on sitting. The exacerbations were asso- 
ciated with recurrent infection and abscess 
formation. In several female patients the 
pain was worse at the time of the menses, a 
fact which may be explained on a hormonal 


Table ni 

DURATION OF SYMPTOMS PRIOR TO ADMISSION 


j 

No. of 
Cases 

Per Cent 
of Total 

Within one week 

6 

2 . I 

Two weeks to one month 

13 

4-7 

One to three months 

17 

6.5 

Three to six months 1 

30 

10.8 

SLv months to one year inclusive. . .j 

46 1 

16.6 

One to two years ! 

40 

14.5 

Two to four years 

JO 

18. 1 

Five through eight years 

42 

15.2 

Eight through twelve vears 

>9 

6.9 

Thirteen to twentv years 

10 

36 

Twenty-one to twenty-six years. . . 

3 

1 

1 

Totals 

276 

I 00 


basis but more likely was due to irritation 
from a sanitary belt. A history of a dis- 
charge was present in 78 per cent of the 
cases. This was usually water}', colorless 


or cream}' and minimal in amount, produc- 
ing only a light soiling of the clothing. 
In three cases the discharge was blood- 
tinged, in two of these for prolonged peri- 
ods. Rarel}' was a patient seen complaining 
only of an unexplained discharge or a 


Table iv 
SYMPTOMS 



No. of 
Cases 

Percent- 
age of 
Total 

I. Tumor and pain ; 

27 I 

9 

2. Tumor, pain and discharge 

' 5 ' 


3. Pain only 

I I 

4 

4. Pain and discharge 

56 

18 

5. Discharge only 

1 27 

9 

6. Chills and fever and painful mass 

5 

2 

7. Tumor only 

3 

I 

8. Itch only 

3 

I 

9. Symptomless j 

16 j 

i 


Total number of patients with pain 2jo (84 per cent). 
Total number of patients with discharge 234 (78 per 
cent). 


painless swelling in this region. Chills 
and fever were rarely noted. 

The presenting complaint was usually 
“a boil over the end of the spine.” Man}' 


Table v 

PREVIOUS OPERATIVE PROCEDURES 

(i 17 Cases) 



i No. of Oper- 
j ations in Out- 
j side Hospitals 

No. of Oper- 
ations in This 
Hospital 

Total 

Operations 


f 1 and 
D : 

j Exci- 
sion 

j 

I and } Exci- 
D 1 sion 


Prev'ious operations in | 
outside hospitals 

1 

118 

1 

■■ ^ ■■ ^ 

140 

(83 cases) 

Previous operations in ! 
this hospital only. . i 

j 

' - i 

<8 10 1 

28 

(23 cases) 

Previous operations 
both inside and out- 
side. . . 

1 

i 

16 ' 

i 

1 

1 

3 ' 

! 

! i 

9 1 5 1 

i 1 

33 

( 1 1 cases) 

Totals. 

*34 1 

25 

2" ' 15 

' i 

201 


times this was a recurrent lesion. It was 
this history of recurrent abscesses in the 
sacrococcygeal region tvhich was almost 
diagnostic.®* 
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Of the 202 patients Avho undenvent treat- 
ment at the University hospital, 117 (58 
per cent) had undergone previous operative 
procedures, four out of five of these else- 


TaBLE VI 
SIGNS 



I 

No. of 
Oises 

i 

1 

Percent- 
age of 
Total 

i 

I. Abscess and sinus (es) 

81 

i . 

1 26 

2, Dimpling onlv 

8 

3 

3. Drv sinus (es) i 

48 


4. Sinus, discharge and hair 

10 

3 

5. Discharging sinus (es'l 

143 

46 

6. Swelling onlv 

14 

5 

7. Inflammation .md tenderness. . . 

3 

i 

8. Scarring onlv 

3 

1 


where. (Table v.) A single previous incision 
and drainage had been carried out in 
forty-nine cases, and two to four previous 
incisions and drainages in forty-four cases. 
A single pre\'ious excision had been per- 
formed in thirty cases, and two previous 
excisions in five cases. 

Signs. Two outstanding signs were 
abscess formation and the presence of a 
sinus in the sacrococcygeal region. (Table 
VI.) Abscesses occurred in 70 per cent of 
the cases. These varied considerably in 
size ranging from Jo to 15 cm. in the 
longitudinal direction. They were usually 
found in the deeper soft tissues overlying 
the coccyx and lower sacrum. The presence 
of one or more associated midline sinuses 
proved diagnostic. 

Sinuses were found in 90 per cent of the 
cases studied. (Table vii.) Four out of five 
of these were single and occurred in the 
midline, 2 cm. or more above the anus. The 
remaining cases showed multiple sinuses, 
either in the midline only, or associated 
with lateral sinuses (10 per cent). The mid- 
line sinuses were, as a rule, not indurated, 
and had an epithelial lining. The lateral 
sinuses, were twice as common on the left 
side, and unlike the midline sinuses they 
showed a border of granulation tissue. 
Often there was an associated discharge 


which was usually seropurulent in char- 
acter. In an occasional case hair was seen 
protruding from the sinus. On probing, the 
sinuses were invariably found to run 


Table vu 

pilonidal sinuses (282 OUT OF 3 10 CASES — 90 
PER cent) 



No. of 
Cases 

Per Cent 
of Total 

One midline sinus onlv 

Multiple midlinc sinuses onlv (one 

1 

227 

80 

to five in number) 

Lateral sinuses along with midline 

3' 

1 1 

sinuses (one to five in number) . . 

a. One lateral sinus with one to 
five midlinc sinuses (21 cases) 

b. Two lateral sinuses with one to 
two midline sinuses (3 cases) 

24 

9 

! 

1 

Totals 

282 

100 


Twenty-eight cases presented no apparent sinuses 
(10 per cent). 


cephalad and usually they communicated 
with the abscesses. Multiple sinuses were 
commonly found to communicate with the 


Table vni 

operative procedures 


Treatment Ui-cd 

No. of 
Cases 
Treated 

Aver- 
age 
Num- 
ber of 
Days 
in 

Hos- 

pital 

Pcrccnt.ipc 

ofTrc.itcd 

Ca-scs 

Percentage 
of Excision 
Cases 

Incision and drainape. 

30 

4-3 

Ij.o 


Incision and drainape 
plus sclero'^ing solu- 
tion 

Excision and pvacUng 

3 

39 

4.3 

10.3 

I . 5 
19-3 

23.1 

HxciMon, partial closure 
and packing 

21 

1 1 .6 

10.3 

14.4 

txci«iion and primary 
closure 

42 

10. 1 

iO .7 

24.8 

ExciMon and closure 
plus drainage 

64 

10.6 

31-7 

37.9 

Excision and closure 
with later open pack- 
ing 

3 

14.0 

1.5 

1.8 


202 

9-5 





(201 cases) 

(169 cases) 


same cavity, although occasionally they 
apparently communicated with separate 
cystic cavities. In about lo per cent of 
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the cases there was no sinus demonstrable 
- — true pilonidal cysts. 

It is rare that a sinus occurs at a spinal 



Fig. 4. Microphotograph of a typical pilonidal 
sinus. The epithelium lining the sinus is well 
preserv'ed, and opens on to the skin surface in 
the upper right hand corner. In the lower left 
hand corner is seen granulation and scar tissue 
with a great many dead hairs embedded in it. 
This represents the deeper cystic portion of the 
sinus which has completely lost its original 
epithelium. 

level higher than the sacrococcygeal. When 
this occurs the lesion is serious insofar as 
the sinus then commonly communicates 
with the spinal canal. Fourteen of such 
cases have been reported. Infection of 
these sinuses usually results in signs and 
symptoms of either a meningitis or a 
subdural abscess. One case in the present 
series, previously reported by the author,’® 
occurred over the third dorsal vertebra and 
presented the signs and symptoms of a 
cord tumor. At operation the lesion was 
found actually to invade the spinal cord. 

LaboTa(or\' Procedures. Routine blood 
studies were usually of little value. Leuco- 
cytosis %vas observed only in case of acute 
abscess formation. There were only eigh- 
teen cases with a white blood count over 


10,000 and the average for this ' group 
was 14,300. No significant findings were 
made on urinalysis. Bacteriological ex- 



Fic. 5. Microphotograph of a pilonidal sinus 
demonstrating its branching. Two cyst spaces 
lined by epithelium are seen, and in succeeding 
sections these fused. Much scar tissue and 
inflammatory reaction is noted about the cyst 
spaces. Dead hairs are found lying within 
both the sinuses and in the epithelium proper 
of the cyst to the right. 

amination of the discharge was carried 
out on onl}’’ five cases. The cultures 
showed Streptococcus hemolyticus and 
Staphylococcus aureus in two cases. Strep- 
tococcus hemolyticus and a diphtheroid 
in one case. Streptococcus non-hemolyticus 
in one case, and a Gram-negative coccus in 
one case. 

Roentgen examination following the in- 
jection of iodized oil into the sinus was 
resorted to in several cases. This was used 
to determine the extent, direction and 
communications of the sinus tract in certain 
complicated cases. 

PATHOLOGY 

A microscopic examination made on 170 
specimens removed surgically revealed 
much interesting data. The sinus or sinuses 
usually communicated with a deeper por- 
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lion ^vhich showed a cystic dilatation, and 
the whole structure was lined by a stratified 
squamous epithelium. (Fip:. 4.) Not infre- 
quently the sinuses appeared to he 
iiranched. and ramifications of the irregular 
cyst surface were noted. (Fig. j.) Infection 
and inllammation are generally noted on 
pathological examination."' *’'^’ The sec- 
tion^ of this series were no exception and 
showed polymorphonuclear leucocytes, 
lym]ihocytcs and plasma cells in \arying 
proportions. As a result of the infection 
much of the lining epithelium of the 
cystic j>art was destroyed, and granulation 
tissue and scar tissue was seen replacing it. 
Occasionally, small islands of regenerating 
epithelium were seen. Mair was found in 
the cystic cavity or in the granulation 
tissue in eighty-nine of the sections studied 
ij 2 j)cr cent). Usually the hair was dead 
and of a fine texture, but hair follicles were 
noted in liftcen eases (9 per cent), most 
commonly on the sinus proper. Because 
some axithors'"'- deny the presence of 
sebaceous and sweat glands in the deeper 
tissue, a e.areful search was made for the 
same. Sebaceous glands definitely related 
to the cyst or sinus were demonstrated in 
five of the tissues studied (Fig. 6); sweat 
glands thought to be rclaloti to the lesion 
were also seen. Granulation tissue devoid 
of e})ithclium, hair or accessory skin 
strvictures was seen in sixty-six cases 
(30 per cent!. Foreign body giant cells, 
indicating tissvie reaction, were seen in 
44 per cent of the cases. These were mf)st 
commonly found in the granulation tissue. 
frecjueiUly .’ibout dead hairs and on a few 
occasions about old suture material. 

A stialy made oi the pathological sec- 
tions o| thovc cases in which twt> or more 
excisions were done proved of interest. 
Oi twelve c.ases examined all Init one 
demoiistmled topical pilonid.al sisms tissue. 
!n nine of th.e remaining eleveji cases, dead 
haii was iound in the granulation tissue 
u'nnntvi from witluii the woujid. This is 
interpieti'vi ti' mdiCiite incoijqdele lemoxal 
oi the lesion at th.e tijne of the first 
oiVT.ation. 


I 3 

A e.areful study of nil the available sec- 
tions failed to reveal any trace of glial 
tissue or embryonic nervous tissue remains. 



Fig. 0 . Microphnt(),':r:ij)ii ofn f.iirly \M.iI )>re'.( r\ ( i! 
piionuin! sinu'; ':!u)\^inp a niinimutn ;uti(<iint oi 
infection. To tlie left .t typical Ii.'iir follicle ivitii 
an .ae.;ociatefl •^ehaceous planti i*- v, hile on 
the- extreme riitht, further eehaceoiis plaiid 
tissue .•i':o)cia!ed with the same sinus j., nottcl. 
Two .-irrows have been jil.iccd to inclic.ite these 
.■ireas. W’ithin the sjnus proper, some epitheli.'l 
flehris .'nul .’i few (h ad iiairs .ire seen. 


Gage*' reports its presence in one ease and 
ascribes great signilieanee to it cliologieally. 


DI.VGNOSIS 


The diagnosis of pilonidal sinus is usually 
not difiicult. The histoi'v of recurring }>ain 
and discomfort in tlic sncrr)Coccygeal re- 
gion, frequently with a discharge, is \erv 
suggestive. The presence of a lumji or 
aljsccss in this region should cal! to mind 
this lesion. A careful search will usually 
reveal one or more characteristic ntidiine 
sinuses lined by epithelium, and varximi in 
size from i mm. up to 1 cm. or more in 
diameter. Hair will oeeasionally be seen 
protruding from the simives. One or more 
laler.'il sinuses may a.lso be noted, ijut tlu“-c 
will be lined by granulation ti--sue. Dis- 
charge frcim any or ail the simi'-e^ i-. com- 
mon. Finally, it siiouid be ntUed that the 
midline sinu'-cs course a cepii.alad direction 
when probed. 


In a difierenii.ii dsagno^i-. a number of 
p.ilholoaic.il condition'' snu'-t be con- 
s:dered. FiNtuIa-m-ano can be fec'^cnized 
by the caudnd direction of its ^inus when 
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probed and by identifying the mouth of the 
sinus on rectal examination. Furuncles, 
boils and carbuncles neither give the pro- 
longed history nor that of repeated attacks 
at a given site; they do not have epithelial 
sinuses and usually lie more superficially. 
Plugged sebaceous follicles likewise are also 
more shallow. Osteomyelitis, tuberculosis 
and syphilis should be ruled out through 
history, serology tests and .v-ray examina- 
tion. Traumatic dermoids and implantation 
cysts should be differentiated by a careful 
history and physical examination. Chor- 
domas, terratomas, fetal adenomas and 
other neoplasms may have to be considered. 
If a careful history and physical examina- 
tion with .Y-rays do not differentiate them, a 
biopsy should be taken. In rare cases 
roentgenograms, taken after the injection 
of an iodized oil, will prove most helpful 
diagnostically.-’ 

TRE.\T.MENT 

It is obvious from pathology that any 
form of treatment, to be successful, must 
completely eradicate the cyst or sinus and 
all the granulation tissue. Furthermore, it 
must control the infection during the 
process of healing. There still exists a great 
diversity of opinion as to how this may best 
be accomplished, and no single method of 
treatment has proved satisfactory. Un- 
satisfactory end results, usually due to 
either delayed healing or a recurrence of 
the lesion, remain a problem. 

Many ambulatory methods of treatment 
have been suggested. These generally aim 
to destroy the diseased tissue either 
through the medium of chemicals or by 
means of electrical currents. Anderson- 
injected chloride of mercury. CrookalP* 
used caustic silver nitrate. Cutler and 
Zollinger,-® and later Block and Greene^ 
report on the efficacy of a modified Carnoy’s 
solution. Recentlj'^ Biegeleisen® introduced 
fuming nitric acid. Mailfard®^ first used 
electricity to effect a cure. Rogers and 
Hall'^ and more recently Rogers and 
Dwight'^ have reported gratifying results 
in two large series of cases treated by 


excision with cautery followed by open 
packing. 

The great majority of surgeons favor 
hospitalization in the treatment of this 
condition. Incision and drainage is gener- 
ally considered the treatment of choice in 
cases showing acute infection. Excision is 
advised when the infection has subsided. 
Lahey,^- Cattell,’^ Ferguson,-' Colp,’® Hors- 
ley,^’ and others^*-*'’’ have advised special 
technics of primary closure. A large group 
of men prefer excision and primary clo- 
sure.”^ Some men advocate primary clo- 
sure with a drain, and La Rochelle'^ 
has advanced a special technic for this. 
Weeder’®- suggests this method of treat- 
ment but believes that in selected cases the 
coccyx should be removed to obviate recur- 
rence. Probably the great majority of 
surgeons”^ believe that excision and pack- 
ing of the wound, either with or -without 
partial closure, constitutes the treatment 
of choice for most cases. 

Analysis of Treatment in This Series. 
Treatment was rendered in 202 of the 350 
cases diagnosed. A general anesthetic was 
used in the great majority (over 90 per 
cent) of these patients, while a spinal agent 
was used on only two patients. Local 
infiltration was used in eleven of the more 
simple procedures. There were no anes- 
thetic or surgical deaths. 

An analysis of the operative procedures 
used is seen in Table viii. Incision and 
drainage, one or more times, was employed 
in all cases showing acute infection. It was 
used on thirty cases not only to afford the 
patient relief but also to prepare the case 
for subsequent curative surgery. Carnoy s 
solution was used in three additional cases 
having only Incision and drainage. The 
results with it were encouraging, but the 
method was not given a sufficient trial to 
warrant a full evaluation of this type of 
therapj'. Its use in the less complicated 
cases seems desirable.*’-®-®*-^® 

Excision of the lesion -^ as emplo\'ed in 
169 cases. Closure of the wound, either 
with or without drainage, was limited to 
the more mildly infected cases (63 per 
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cent), -while the remainder were “packed 
open,” some with partial closure. A colored 
solution, such as methylene blue, was used 
preoperatively in sixty-three of the cases. 
On twenty occasions the excision was done 
with a cautery knife. Most of the excisions 
were accomplished by means of an elliptical 
incision over the diseased area, although 
special technics were resorted to occa- 
sionally. Obliteration of all “dead space” 
was considered to be of the greatest impor- 
tance in all wounds that were closed. If this 
was not feasible, the wound was treated by 


this was used in conjunction with other 
treatment in two cases. No advantages, 
other than relief of discomfort, could be 
demonstrated from an}' of these procedures. 

The average stay in the hospital (Table 
viii) for the group treated b}^ excision was 
ten and one-half days; the patients treated 
by primary closure averaged 10.4 days, 
compared to 10.7 days for the “open” 
group. It was noteworthy that the patients 
on whom either methylene blue or cautery 
was used required 11.3 days hospitaliza- 
tion, as compared to 9.8 days for those on 


TABLE IX 


END RESULTS FOLLOWING EXCISION 

(Answers per Questionnaire Method) 


Type of Tre.ntment 

1 Total 
No. of 
Cases 

! 

i Days 
from 
Work* 

Days of 
Dress- 
ings* 

Patients 

Cured 

Per Cent 
Cured 

Per Cent 
Non- 
cured 

Excision and packing 

24 

6 

90 

19 

79 

21 

Excision and partial closure 

10 

23 

66 

8 

80 

20 

Excision and closure later open packing 

2 

0 

94 

I 

50 

50 

Ex’cision and priniarv closure 

24 

2 

26 

>9 

' 79 

21 

E.\-cision and primarv closure with drain 

29 

8 

28 

>9 

66 

34 

Averages 

(89 cases) 

7 1 

j 50 

(66 cases) 

74 

26 


Total number treated by packing was 36 cases: 28 cures (78 per cent). 

Total number treated by closed method was 53 cases: 38 cures (72 per cent). 
* Average number of days after leaving hospital. 


an open method. In every case an attempt 
was made to eradicate completely the 
diseased tissue, usually exposing the fascia 
over the sacrum and coccyx. In no case did 
the disease seem to involve the coccyx. 
Although cases have been reported in 
which the sinus extended to within the 
sacral canal, none were found 
in this series. Spinal fluid was encoun- 
tered onl}' in the case occurring over the 
third dorsal vertebra, previously referred 
to.-*^ Lesions extending down to and 
around the anus have occasionally been 
reported. Although they rarely 
involve the anus, one case in this series had 
an associated anal fistula. 

Postoperative treatment on protracted 
cases frequently included daily hot Sitz 
baths. Bakes ^Ye^e occasionally used. 
Smith®^ has suggested .v-ray therapy and 


whom neither of these procedures was 
employed. 

END RESULTS 

The end results of curative surger}"^ for 
pilonidal sinuses leave something to be 
desired. A proloi^ed healing time and 
recurrences, have been responsible for 
dissatisfaction with the results. In the 
present series replies to a questionnaire 
Avere received from eighty-nine patients 
Avho had undergone an excision of the 
lesion. The end results are shown in Table 
IX and are typical of those generally re- 
ported.”® There was a “permanent cure” 
reported in 74 per cent of the cases, 72 per 
cent for the group treated by primary 
closure, and 78 per cent for the cases witli 
open packing. 
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In Tabic ix the morbidity findinps 
incidental to e.vcision of the lesion arc 
shown. The averape period of incapacita- 
tion after Icavinp the hospital was .seven 
days, six days for the patients treated by 
primary closure and ten days for open 
packed group. Only i8 per cent of the 
patients were incapacitated and the aver- 
age period of further time away from work 
was live weeks. These cases rej)rcsented 9 
per cent of the "cured” group, as com- 
pared to 45 per cent of the “noncured;” 
the former averaged three days of further 
incapacitation and the latter twenty-five 
days. 

Ail of the patients, excepting two who 
were treated by primary closure, required 
further dressings after leaving the hospital. 
The average healing lime was fifty days, 
forty-live clays for the cured cases as com- 
pared to seventy-two days for the non- 
curccl. The wounds of those treated by 
primary closure healed about three times as 
fast as those packed open: twenty-seven 
and eighty-four days, respectively. 

A residual discomfort or pain at the site 
of operation was reported by 28 per cent of 
the patients who claimed a permanent cure 
following excision. Exactly two out of three 
in the “noncured” group experienced the 
same — an average of 36 per cent for the 
entire series. This discomfort and pain was 
twice as common in the patients treated by 
primary closure as in the open packed 
cases. 

An analysis of the twentj’-three non- 
cured cases showed eighteen patients who 
stated they had a complete recurrence of 
the lesion, three who stated the}" had only 
mild symptoms, and one whose wound 
“never healed.” The interval between time 
of operation and onset of further trouble 
averaged twenty months. A third of these 
patients experienced symptoms within a 
month and two-thirds within a year. In 
three cases the time interval was over five 
years. The symptoms were identical to 
those present preoperatively, namely, pain 
and discharge, discharge onlj", and pain 
only, in order of their frequency. Eleven of 


these patients were apparently ultimately 
cured, four with conservative treatment, 
one following incision and drainage, and 
five following a re-excision of the lesion. 
Tjic remaining twelve patients were not 
.symptom free at the time of the question- 
naire, notwithstanding the fact that two of 
them had undergone a subsequent incision 
aiul drainage, and three had undergone one 
or more re-excision operations elsewhere, 
Dunphy-’ has shown that the choice of 
suture material in pilonidal surgery is 
important. An analysis of the questionnaire 
cases with respect to this disclo.sed fifty- 
eight eases with known suture material, 
representing forty-two cures and sixteen 
noncurcs. The latter group can be aug- 
mented by nine patients who were re-oper- 
ated upon in which the suture material was 
known at the time of their first operation. 
The totals then show nineteen failures in 
forty-two c.iscs (45 per cent) in which 
catgut was used in tlie deep tissues, as com- 
pared to six failures in twenty-five eases 
{24 per cent) in which silk was used. These 
findings corroborate those of Dunphy, and 
the use of nonabsorbable suture material is 
advised. 

Preoperative injection of methylene blue 
is recommended by some authors”' and 
condemned by others. The latter 
maintain that theoperator frequently gets a 
false sense of security insofar as some 
channels are occluded and will not show the 
stain, that normal tissue may become 
stained, and that e.xcision of this tissue will 
prove harmful because of the larger defect 
produced thereby. A study of the question- 
naire cases with respect to the value of 
methylene blue injection showed that it 
was used in forty cases, ten patients of 
w’hich Nvere not cured (25 per cent). In the 
remaining forty-nine cases, in which no dye 
was used, there were thirteen noncures (29 
per cent). To evaluate this problem further 
a group of thirteen patients re-operated 
upon can be added to the twent3'-three 
noncures listed above. The results then 
show twent^'-two failures in liftj'-eight 
cases, (38 per cent) noncures in which no 
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dye was used, as compared to fourteen 
failures in forty-four cases, or 32 per cent 
noncures in which the dye was used. These 
data appear inconclusive but favor the 
school which recommends the preoperative 
injection of a dye to delineate the lesion. 

SUMMARY ,A.MD CONCLUSION'S 

1 . The various theories on the origin of 
pilonidal sinuses are presented. The find- 
ings of a microscopic study of serial sections 
on forty human embryos are also presented. 
It definitely is a congenital anomaly, either 
of ectodermal or neural canal origin. The 
evidence is not conclusive in this respect. 

2. The 350 cases studied represented an 
incidence of roughly i ; i ,000. It is more 
common in males than in females and 
strikingly confined to the Caucasian race. 

3. The defect usually manifests itself 
durins: the second and third decade of life. 
Females suffer earlier in life than males, 
a fact which apparently has etiological 
significance. 

4. A positive hereditary factor is found 
suggesting an “anlage” for this defect in 
very early embryonic life. 

5. Direct trauma plays a comparatively 
minor etiological role. 

6. Pain and discharge are the predomi- 
nating symptoms and are due to infection. 
Recurrent abscesses and one or more 
draining midline sinuses in the sacro- 
coccygeal region are usually noted. 

7. The pathological picture is that of a 
dermal sinus containing hair in about one- 
half of the cases. All of the sections shoAved 
evidence of either an acute or a chronic 
inflammation. 

8. The diagnostic criteria are presented; 
diagnosis is usually simple. 

9. Treatment remains an individualized 
problem. Incision and drainage is indi- 
cated in all cases of acute infection. 
Carnoy’s solution following incision has 
merit in selected cases. Excision with 
primary closure is advisable in the com- 
paratively uninfected and less extensive 
lesions. Excision and open packing is 


indicated in the more severe and recurrent 
lesions. 

10. The end results of all methods of 
treatment leave something to be desired. 
A prolonged healing time and recurrence of 
the lesion are common problems. 

11. The suture material used in the 
closure of wounds is important; silk is 
preferable to catgut. 

1 2. Methylene blue used to delineate the 
lesion is recommended. 

I wish to express my grateful appreciation to 
Dr. Frederick A. CoJier, Professor of Surgery, 

Dr. Walter G. Maddock, Associate Professor of 
Surgciy, Dr. Carl V. Weller, Professor of Pathol- 
ogj-, and Dr. Bradley Patten, Professor of 
Anatomy, for the opportunity of making this 
study, for their cooperation and assistance, and 
for the use of their laboratory facilities. 
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S OME ten years ago I presented an 
analysis of 148 operations for goiter 
performed upon 144 patients. It is 
my purpose now to make certain observa- 
tions on the surgical technic, the mortality 
and the morbidity and to appraise in the 
light of ten years’ additional experience 
certain concepts in regard to disease of the 
thyroid gland and its surgical treatment. 

Whatever may be the etiological factor 
or factors in hyperthyroidism, it is ap- 
parent that hyperthyroidism is not a single 
condition but may manifest itself in a 
variety of clinical pictures and with differ- 
ent pathological entities, as determined by 
histological examination of the glands re- 
moved. The indications for surgical inter- 
vention in disease of the thyroid depend 
upon the clinical manifestations of hj^per- 
thyroidism, pressure symptoms and 
malignancy. 

It would seem that the surgical classifica- 
iton set forth in the earlier paper is a 
practical one and we may speak of hyper- 
thyroidism that occurs in (i) adolescent 
children, (2) in young individuals — so- 
called Graves’ disease — and (3) the hyper- 
thyroidism of adenoma. It would seem 
that in the hyperthyroidism of Graves’ 
disease there is a perverted secretion of 
thyroxin and we have intoxication of the 
individual by some type of incompletely 
formed or organized thyroxin, with the 
major damage to the nervous sj^stem. 
Large doses of thyroid extract or thyroxin 
when given to an individual will produce 
the tachycardia, the tremor, the loss of 
weight, the muscular instability, etc., but 


will not produce exophthalmos. It is also 
an interesting fact that the thyroid gland 
in Graves’ disease has less iodine content 
per unit of gland tissue than either the 
normal thj^roid or the gland in nodular 
goiter. In Graves’ disease the threshold 
for thyroxin retention in the gland is 
grossly disturbed; a similar defect does 
not occur in the toxic adenomatous goiter. 
Furthermore, the hyperthyroidism of ade- 
noma represents an attack primarily upon 
the cardiovascular apparatus and this type 
of hyperthyroidism is seldom associated 
with eye symptoms. 

Another interesting feature of the hyper- 
thyroidism of Graves’ disease is that it 
“ebbs and flows’’ with periods of remission 
with comparative well being in spite of a 
continuing plus metabolism. Uninterrupted 
thyroidism means eventual degeneration 
of heart, brain, liver and muscular tissue, 
and there is a not infrequent group of 
individuals surviving in society with per- 
manent hyperthyroidism and exhibiting 
various types of chronic invalidism from 
organic degeneration. 

In so-called “border line” cases time will 
make the diagnosis positive. If a patient 
is suspected of being a border line thyroid 
case, delay will not be dangerous for the 
patient; and if it is a border line thyroid 
disease, it will declare itself in no uncertain 
terms if left alone. Laboratory tests for 
iodine or blood cholesterol determinations 
have not proved of much value in these 
individuals. 

The final arbiter of success in thyroid 
surgery will be based upon the mortality 


* Read before the New York Surgical Society, April 9, 1941. 

t An Analysis of One Hundred and Forty-eight Operations for Goiter. New York Surgical Society, January 2a. 

1930; Ann. Surg., April, 1930. 
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and morbidity following operation. A 
number of factors enter into the considera- 
tion of every thyroid patient: (i) the 
“heart age” — not necessarily the year 
age; (2) the chronicity of the hyper- 
thyroidism; (3) the weight loss during the 
hyperthyroidism, and (4) the patient’s 
response to preoperative treatment. In 
hyperthyroidism autodigestion of tissue 
takes place with the greatest injury to the 
liver parenchyma, dehydration is almost 
a constant finding and proper and adequate 
surgical management will adopt all meas- 
ures to aid depleted liver function. 

Most of the patients that come to the 
surgeon have been taking large doses of 
iodine over long periods of time. We are 
recovering fortunately from the iodine 
debauch of the last fifteen years in regard 
to its application to thyroid disease. Yet 
it is still surprising to find a great many 
patients who have had hyperthyroidism 
for years and who have been intermittently 
under iodine therapy. These constitute 
the most refractive type of thyroid disease 
and are always difficult to bring within 
operative control, for there seems to be a 
fixation of the thyroxin mechanism under 
repeated or prolonged iodization. 

It was early apparent that ligation of the 
superior pole of the thyroid brings about 
improvement in about 65 per cent of the 
cases, whereas hemisection is followed by 
improvement in about 85 per cent. With 
increasing experience we have paid less 
and less obeisance to basal metabolle 
determinations. Personally, I am convinced 
that there are some individuals with 
hyperthyroidism that have an apparently 
normal metabolism as estimated by our 
present laboratory methods of determina- 
tion. Furthermore, basal metabolism has 
no comparative value if and when per- 
formed by dift'erent laboratories. Habitual 
use of the same laboratory does tend to 
give a fair evaluation. We have had pa- 
tients come with basal metabolic reports of 
4-50, or -f-60, which without anj- change in 
therapy gave a +28 or +30 in our labora- 
tory. It is not an uncommon experience 


that under rest in bed, without any medica- 
tion whatsoever, a high metabolic rate can 
be substantially reduced and under con- 
tinuous rest in bed may be brought almost 
to a normal rate. 

If the present concept of thyroxin me- 
tabolism be correct, the basal metabolism 
tells only the ^''elocity of thyroxin manu- 
facture at the time the test is made. How- 
ever, it is a confirmed observation that 
postoperative crises occur in patients with 
low blood iodine. Basal metabolism is the 
weakest of all criteria for determining when 
to operate. True, a high basal metabolism 
indicates a high degree of blood iodine but 
a low basal metabolism in a hyperthyroid 
patient means that the danger of surgical 
intervention is relatively greater. Under 
hyperthyroidism the patient loses iodine 
and calcium as exhibited in the weight loss 
and increased calcium elimination by the 
urine. 

The value of serial basal metabolism 
tests as a gauge for estimating the ability 
to withstand surgical intervention is greatly 
overestimated. The clinical condition of 
the patient is a much more reliable indica- 
tion for thyroid resection than is any 
arithmetical figure of basal metabolism. 
Of more striking importance as a guide to 
surgical intervention is the degree of 
improvement in the patient as exhibited 
under adequate preoperative treatment. 
After a hyperthyroid patient by rest 
in bed, has become relaxed, is eating well, 
and dehj'dration has been overcome, with 
the pulse regular and of less frequency, 
we permit the patient to get out of bed 
and to do a little walking. The pulse is 
taken one-half hour before they are allowed 
out of bed, taken one-half hour after light 
activity and at the termination of an hour 
out of bed. A variation in pulse rate under 
this light form of activity, of more than 
ten or fifteen beats, and a persistence of 
an increase in rate of ten to fifteen beats 
for a period longer than an hour after the 
return to bed is considered a contraindica- 
tion for surgical intervention. However, 
if the patient recovers the same pulse 
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rate upon being returned to bed after being 
up one hour we deem that patient capable 
of sustaining a thyroid resection. 

In the preoperative preparations of ail 
hyperthyroid patients a uniform plan is 
carried out. Seriatim the procedures are: 
(i) initial basal metabolic test; (2) a 
survey of the nasorespiratory apparatus; 
(3) a competent cardiac and laryngoscopic 
examination; (4) a complete rest in 
bed but occasionally allowing toilet priv- 
ileges; (5) an ice bag, enclosed in woolen 
container, over heart and thyroid region, 
alternate hours from 9 a.m. to 6 p.m.; 
(6) a high caloric diet, with protein at 
least twice a day; (7) forced fluids by 
mouth; (8) a daily infusion of 1,000 cc. 
of normal saline plus 5 per cent dextrose. 
If dehydration is manifest a second daily 
infusion of 1,000 cc. of distilled water plus 
five per cent dextrose is given; (9) sedation, 
usually in the form of the barbitrates, 
to 1 gr. of luminal three times a day; 
(10) daily sodium iodid gr. 7, intra- 
venously, irrespective as to whether the 
patient is taking iodine by mouth. This 
procedure vary markedly reduces the 
preoperative hospital days. 

The oxygen content of nitrous oxide is 
9 per cent, ethylene 1 3 per cent and 
cyclopropane 50, and as goiter patients 
have an anoxemia, cyclopropane should 
theoretically be the anesthetic of choice. 
Cyclopropane, however, induces ventric- 
ular fibrillation and its explosive qualities 
are an ever present danger. 

The hyperthyroid patient has a damaged 
liver and since avertin must be metabolized 
by the liver we have not been convinced of 
the wisdom in its choice. It may inhibit 
an inadequate liver metabolism after 
operation. However, a greater danger is a 
preoperative tachycardia as the result of 
having an anxious, wide-awake patient, 
waiting in the anesthetizing room and 
hearing the noise and bustle of an oper- 
ating room. A preoperative tachycardia 
will exhaust the cardiac reserve necessarj' 
for a successful operation. We employ a 
partial recta! anesthesia or sedation by the 


use of paraldehyd in starch water solution 
in the proportions of 1 cc. of paraldeh^'d 
for ten pounds of body weight. This 
amount is diminished in the thin and 
emaciated, as well as in the very obese. 
With the exception of operations for 
ablation of the thyroid in heart disease, 
ethylene is almost uniformlj^ employed for 
inhalation anesthesia. 

It is a rather interesting commentary in 
looking over the series how seldom dig- 
italis or allied drugs were used before 
operation. 

Postoperative hemorrhage is rarelj'^ fatal. 
When bleeding does occur it appears in two 
forms: (1) hemorrhage under the skin flap; 
this type is easily recognized and con- 
trolled. At its worst it produces only a 
subcutaneous hematoma. (2) Hemorrhage 
underneath the muscles of the neck. Here it 
is not the gross quantity of blood that is 
lost that is dangerous but the retention of 
the blood in the traumatized fossa of the 
thyroid. Hemorrhagic collections in this 
location very quickly produce tracheal 
pressure, pressure on the larjmgeal nerve 
and rapidly produce strangulation. Post- 
operative stridor is a danger sign of the 
utmost importance and the patient literally 
shrieks for an opening of the wound to 
release laryngeal pressure. 

In this entire series postoperative hemor- 
rhage was present in only four cases and 
none required re-operation for hemorrhage. 
A subcutaneous hematoma occasionally 
developed which, treated palliativelj', was 
without any grave apprehension upon 
the part of the surgeon. Occasionally, 
bleeding would occur from the extremities 
of the skin incision requiring an additional 
Michel clip. There is, however, a peculiar 
complication that may occur following the 
subtotal resection. It is obvious that the 
divided muscles, after being united, are 
rather grossly injured, become edematous, 
spastic, thickened and unyielding. If these 
muscles are approximated over the trachea 
and there ensues a small degree of bleeding 
from the bed of the removed thyroid 
gland, continuous and progressive tracheal 
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pressure is exerted, with a gradual loss in 
the quality of the voice, and with a marked 
dyspnea from a relatively small collection 
of blood placed in a very disadvantageous 
position. This has occurred about three 
times in the entire series. This postopera- 
tive syndrome makes its appearance 
shortly after operation and in from three 
to four hours becomes progressively worse. 
The surgeon is under the impression he is 
dealing with a postoperative hemorrhage 
and may reoperate upon the patient, with 
further trauma. In addition to blood, a 
collection of serum in either fossa of the 
thyroid, held under densely spastic mus- 
cles, will produce the same postoperative 
complication. The symptomatology is so 
clear that having once observed the 
condition it is readily recognized and the 
treatment for it is surprisingly simple 
without any additional risk to the patient. 
When a patient, who has had a normal 
voice and breathing sounds immediately 
after operation, begins to develop a 
stridor with dyspnea, the Michel clips or 
sutures should be removed and the skin 
flaps elevated and some sterile gauze 
inserted under the flaps. At the end 
of a couple of hours the skin flap is 
elevated and the sutures uniting the 
muscle are divided and sterile gauze lightly 
packed into the space that presents itself 
upon the retraction of the divided muscle 
ends. From this time on the patient will 
gradually become better as the fluid col- 
lection will seep to the surface. At the end 
of forty-eight hours practically all of the 
symptoms due to this particular tj^pe of 
complication will have subsided and the 
muscles and skin flaps may be resutured 
with but a slight increase in hospital 
residence. In this entire series tracheotomy 
was employed on only two occasions, both 
for Riedel’s struma. 

Intra thoracic geiter has certain distinc- 
tive and well defined features. It is the 
end result of an adenoma that has had 
its origin in the neck, and later descends 
into the thorax, always carrying with it a 
blood supply that has been derived from 


the cervical vessels. The transverse and 
anteroposterior diameter of some intra- 
thoracic goiters is so great that they can- 
not be removed intact without enlarging 
the superior aperture of the chest. We have 
not found it necessary- at any time to 
divide the manubrium or the sternum to 
eviscerate an intrathoracic goiter. We have 
not hesitated to puncture an intrathoracic 
goiter with the finger and permit the soft, 
pulpy material to be evacuated through 
the puncture wound. The immediate result 
appears to be like a gross hemorrhage but 
it is onlv the highlv vascularized contents 
of an encapsulated adenoma; with the 
collapse of the goiter, the intrathoracic 
shell, so to speak, can be brought into the 
neck and resected b}* more or less accepted 
forms of technic. It is of great importance 
in dealing with an intrathoracic goiter 
that the superior pole be ligated and 
divided so that the goiter may be evis- 
cerated from above down over the manu- 
brium. This is always possible if the goiter 
is freed of any attachment at the superior 
pole. In this way the main and major 
portion of the blood supply of the ade- 
noma, the inferior thyroid, is brought up 
with the tumor into the e.xposed field of 
the neck. 

The most distressing and dangerous com- 
plications following thyroid surgery are 
those that arise from disturbance in the 
innervation of the intrinsic muscles of the 
larynx. The larynx subserves two func- 
tions: one the respiratory function and 
the other the voice function. It is the 
respiratory function that is so vital for a 
continuation of normal breathing. The 
recurrent laryngeal nerve has two different 
groups of conducting fibers: one set sup- 
plies the abductor muscles and concerns 
itself with the amount of air space for 
respiration; the other conducting fibers 
supply the adductor muscles which are 
concerned with the voluntary muscles of 
the larynx and function in voice produc- 
tion. “About three times as many fibres 
are concerned in the performance of the 



22 American Journal of Surgery HcVcI SurgCf}’^ of the ThyrOIcI 


Jasuarv, 1942 


adductor function of the larj'nx as in 
the abductor function.” 

Some doubt has been cast upon the 
assumption that the superior laryngeal 
nerve is entirely a sensor}' nerve. It would 
seem that this nerve exercises some motor 
function concerned with voice as exhibited 
by the hoarseness that follows the con- 
tinued use of the voice after some thyroid 
resections. It is an impression of mine 
that about 10 per cent of the patients with 
thyroid disease have some preoperative 
disability of the vocal cords not necessarily 
exhibited clinically by voice changes. The 
size and type of goiter apparentl}' are not 
determinant factors as the impaired cord 
may not be on the same side as the largest 
tumor. Contralateral pressure, deviation 
of the trachea or stretching of the nerves 
may be the factor at fault. Furthermore, I 
believe that about 10 per cent of all cases 
submitted to bilateral thyroid resection 
have some temporary postoperative vocal 
cord disabilit}'. The majorit}' of these 
eventually recover. Laryngoscopic exami- 
nation during operation, or immediately 
thereafter, would tend to give a higher 
incidence of voice changes than that which 
eventually occurs. 

It is an interesting fact that in complete 
ablation of the thyroid in which every 
effort is made to take out the entire gland 
there has been less voice disabilities than 
in the typical standard resections. I do not 
believe that the laryngeal nerves are cut 
or divided during the course of the modern 
operation, but I am quite convinced that 
subsequent cicatrization or secondary de- 
generation following trauma incurred at 
the time of the operation does produce a 
late postoperative paresis of one and 
rarely but unfortunately of both cords. 

I have had a personal experience in pri- 
\ ate practice with two cases of bilateral pa- 
ralyses of the vocal cords. The first occurred 
fourteen weeks after a bilateral resection 
for Graves’ disease and the second fol- 
lowed an extensive operation for a huge 
intrathoracic goiter. 

There are today Uvo schools of thought 


regarding the laryngeal nerves in thyroid 
surgery: one, that in every case the recur- 
rent laryngeal nerves should be exposed, 
dissected clear and followed to their final 
termination so that each nen'e in turn is 
visualized during the entire operation. 
The other school holds to the belief that 
the less the surgeon sees of the lar3'ngeal 
nerve the better. It has seemed to me 
that if artery clamps are ahva3's applied 
to th3'roid tissue, well above the level of 
the branches of the inferior th3'roid vessels 
and the resection is carried out from the 
midline outward entirel}' above the pos- 
terior capsule, anatomical severance or 
injur}' to the ner\'e does not occur. 

The disabilities of voice changes in th}'- 
roid surger}' are not without hope as time 
does bring about a remarkable compensa- 
tion or even alleviation of the s3'mptoms. I 
have in mind a gentleman who had bilat- 
eral disabilit}' and under electrical stimula- 
tion and time has gained a fair volume of 
voice and no breathing disability. 

Of increasing importance is malignancy 
of the th3Toid. Cancer occurs approxi- 
matel}' in 3 per cent of all individuals 
having th3'roid surger}'. There are two 
t3'pes of malignanc}' that arise in the th}'- 
roid gland: one has its origin in adenomas 
and as long as it is encapsulated the 
prognosis is not hopeless. Carcinomas that 
arise from bronchial remnants and develop 
both in front and behind the carotid vessels 
have a much more dubious prognosis. 
Carcinomas from adenomas are radio- 
sensitive, and e^'en when incomplete!}' 
removed an added number of 3'ears of life 
ma}' be reasonabi}' expected when surgery 
is followed b}' .v-ra}* therap}'. 

It is a surprising thing how rare tetany 
is demonstrable in th3'roid surger}'. In a 
more than cursor}' review with this point 
in mind I have had in my own practice 
onl}' one undoubted case of tetan}’. This 
patient had as wide a thyroid resection as 
possible for malignancy and was subse- 
quentl}- treated with .v-ray. About three 
months after the operation she began to 
have t}'pical tetanic conr'ulsions which 
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were treated by CoHips parathyroid hor- 
mone, plus calcium by mouth. In the first 
year the treatment ^Yas adequate because 
the patient usually had plenty of warning 
and was able to have her physician give 
her the required hypodermic injection. At 
the end of about three years she required 
no further injections of Collips scrum but 
did complain of mild, transient attacks of 
laryngeal spasm with dyspnea. Upon 
giving the patient prostigmine hydrobro- 
mide by mouth these symptoms completely 
disappeared and at the end of about 
three months of such medication the pa- 
tient was completely well and in the last 
year has had no trouble nor required any 
medication. 
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It is also curious that in the widest 
possible removal of the thyroid — ablation 
of the thyroid for heart disease — there has 
been no tetany or tetanic symptoms. It is 
true that every effort is made to prcser\'e 
the parathyroids by careful dissection yet 
when one contemplates the difiiculty of 
identifying the parathyroids and the result- 
ing cicatrization that occurs in the thyroid 
fossa, it is surprising that we do not see 
tetany after this type of operation. 

An analysis of a series of operations for 
thyroid disease will reveal certain trends 


and changes incident to improvement both 
in the technical procedures and in the 
experience of the operator. Mortality 
percentage, important though it be, is not 
the only criterion of success. What was 
the final result in those that survived? 
How complete was the relief? What 
morbidity ensued and how many patients 
were incompletely relieved? These ques- 
tions are all pertinent to the inquiry. 

Graves’ disease contributed 44 per cent 
of the materifil;* toxic adenomas 16 per 
cent; nontoxic adenomas 36 per cent; 
thyroiditis, including Riedel’s struma, 1.5 
per cent, and malignancy 2.3 per cent. 
(Table 1.) There were 662 operations 
performed on 626 patients, as follows: 


Bilater.il subtotal resection 436 

Unilateral subtotal resection or lobectonn 126 

Local resection 

Complete resection (ablation) 13 

Polar ligation 6 

Incision and dr.iinage (for abscess or cellulitis) . 4 

Total operative procedures 662 


From July, 1923 to January i, 1939, 
there were 287 patients operated upon for 
Graves’ disease. The average age of the 
patients was thirty-four years, composed 
of fifty-six males and 231 females. The 
average duration of symptoms was 1.5 
years, and 226 or approximately 80 per cent 
had demonstrable eye signs. The a^•erage 
basal metabolic rate was 46 per cent and 
there were twelve deaths, or 4.2 per cent 
mortality. (Table 11.) An interesting fact 
emerges if we survey the efl'ect of establish- 
ing a goiter clinic. From July, 1923 to 
1929, there were sex'enty-three patients 
with Graves’ disease, with an average dura- 
tion of symptoms of 2.6 years and a 
mortality of 8 per cent. From 1929 to 
1934 there were 106 patients with symp- 
toms of 1. 1 years duration and a mortality 
of 5.6 per cent. From 1934 to 1939 there 
were 108 patients with symptoms of one 
years' duration and no mortality, and in 
the last 163 operations for Graves’ disease 
there has been no death. 

* Diagnosis based upon pathological examination of 
tissue removed up to December, 1938. 
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The contrast between Graves’ disease 
and toxic adenomas is marked in many 
details. Toxic adenomas comprised 16 
per cent of the operative material. The 
average age of this group was forty-four 
years, as against thirty-four years for the 
Graves’ disease group, and less than 5 per 
cent had eye signs. Furthermore, the 


years, 1934 to 1939, in forty-six patients 
there were three deaths or 6.5 per cent. 
For the total number of 103 patients the 
total death rate was 2.9 per cent. 

When we analyze nontoxic adenomatous 
goiter we find that the average age of the 
patients at the time of surgical inten’-ention 
— thirty-nine years — lies exactl^^ half way 
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TABLE III 

A STUDY OF TOXIC ADENOMAS OF THE THYROID IN A FIVE-YEAR PERIOD 
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average basal metabolism was 31 for toxic 
adenomas as contrasted with -I-46 in the 
Graves’ disease group. (Table iii.) 

In regard to mortality rate a paradoxical 
situation arises in our series in that there 
M'ere less deaths following surgery for toxic 
adenomas than for Graves’ disease. The 
occurrence of deaths in a series is rather a 
matter of the “run of affairs.’’ For example, 
from 1923 to 1934 in fifty-seven patients 
operated upon for toxic adenomatous goiter 
there were no deaths, yet in the next four 


between the age group of Graves’ disease 
thirty-four years — and toxic adenoma— 
forty-four ye&TS. It is reasonable to assume 
that many of the nontoxic adenomas 
M'ould change to toxic adenomas %%Tthin the 
succeeding five years. The average basal 
metabolic rate for nontoxic adenoma was 
+6. There were in all 237 patients operated 
upon, with no mortalitj". (Table iv.) In 
287 operations for Graves’ disease there 
were thirty-one complications, as follows: 
wound infections, seven; severe postopera- 
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tivc thyrotoxicosis (crises) six; cardiac hypodermic injection of ergotamine tar- 
decompensation, four; postoperative hem- trate (gynergen). Dr. Milton C. Peterson, 
orrhage, three; bronchitis, three; post- Chief of the Department of Anesthesia 
operative psychosis, two; atelectasis, two; at the Post-Graduate Hospital, states 
vocal cord paralysis, unilateral, two; car- that early in the course of a resection of 
buncle of buttocks, one; severe cystitis, . the thyroid he has given a subcutaneous 
one. In 103 operations for toxic adenomas, injection of .25 mg. of ergotamine tartrate, 
there were fourteen complications, as Later, at the beginning of the resection 
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A STUDY OF NONTOXIC ADENOMAS AND NODULAR GOITER IN A FIVE-YEAR PERIOD 
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TABLE V 

A STUDY OF RIEDEl’s STRU.MA AND CARCINO.MAS OF THE THYROID FROM JULY, I923 TO I939 
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follows: cardiac decompensation, seven; 
postoperative thyrotoxicosis, three; wound 
infection, two; diabetes, one; otitis media, 
one. In 237 operations for nontoxic ade- 
nomas, there were fourteen complica- 
tions, as follows; cardiac compensation, 
five; bronchitis, three; tracheal compres- 
sion, one; cerebral embolism (mild) one; 
otitis media, one; postoperative hemor- 
rhage, one; wound infection, one. In 
twenty-five operations for carcinoma and 
Riedel’s struma there Avere four complica- 
tions as follows: tracheal collapse, two; 
cellulitis on neck, one; crisis, one. 

It has been found that the rapidity of 
pulse rate during the course of operation 
can be very markedlj'^ influenced by the 


of the second lobe, he has given a second 
dose of .25 mg. in the intravenous normal 
saline solution. The pulse dropped from 
180 to the neighborhood of 100, the blood 
pressure was sustained and the effect was 
very prolonged. This is a procedure that is 
well worth considering in the grave thy- 
roid risks. 

It is to be anticipated that nodular 
goiter will have a tendency for reformation 
of new adenomas. Such a condition is in 
no way comparable with the recurrence 
of hyperthyroidism in Graves’ disease. 
The degree of hyperthyroidism is not 
proportional to the size or weight of the 
thyroid that is left after subtotal resection. 
A very small quantity of active thyroid 
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tissue left in situ may mean the prolonga- 
tion of hyperthjfroidism, or after a period 
of apparentlj’^ normal thyroid secretion, 
may have a secretory reactivation and 
without enlargement or hypertrophy re- 
initiate the signs and symptoms of hyper- 
thyroidism so that a portion of thyroid on 
one or other side of the neck, 2 cm. by 
I cm., has been in some of our cases a cause 
for reactivation or recurrent hyperthjToid- 
ism. It is basically true that the permanence 
of relief from hyperthyroidism and the 
prevention of recurrence of symptoms rest 
primarily on the completeness of the 
resection. 


Table vi 

CLASSIFICATION AND OPERATIVE MORTALITY OF GOITER 
PATIENTS FROM JULY, I923 TO DECEMBER 3 1 , I94O 



No. of 
Patients 
Oper- 
ated 

i 

Deaths | 

j 

Mortal- 
ity Per 
Cent 

Graves’ disease (inci- , 




dence) ' 

3>5 1 

12 

3.8 

Toxic adenomas (inci- 




dence) 

128 

3 

2.4 

Nontoxic adenomas (in- 




cidence) 1 

238 i 

0 


Thyroiditis and Riedel’s 

i 



Struma (incidence) .... 

10 

0 

1 


Total 

71 I 

13 j 

2 . i 

Malignancy 

16 

3 

18.7 

Total 

Mortality including ma- 
lignancy 

727 

18 

2.6 


To the previous series seventy-five cases have been 
added for 1939 and 1940. 


In our own series approximately 3 per 
cent of the cases of Graves’ disease had a 
recurrence of hyperthyroidism and approx- 
imately 3 per cent came to us from other 
clinics, making an overall of recurrent 
hyperthyroidisms of 6 per cent in the cases 
of Graves’ disease. 

I, personally, am convinced that chronic 
infection of the nose and throat may pro- 
duce symptoms such as tachycardia and 
nerA’ousness in a patient who has been 


sensitized by chronic hyperthyroidism, 
symptoms closely corresponding to the 
typical symptomatology of hyperthjToid- 
ism. It is our policy to try to prevent the 
continuation of any nose and throat infec- 
tion or for that matter an}' chronic infec- 
tion in a patient who has been submitted 
to thyroid surgery. 

Approximately 50 per cent of the cases 
of toxic adenomas have cardiac symptoms 
and at least half of these have definite 
organic heart disease. The degree of heart 
impairment is directly proportional to the 
chronicity of the hyperthyroidism and 
some of the most brilliant result in thyroid 
surgery are obtained in the patients with 
thyrotoxic heart conditions from toxic 
adenomas. The operative risk in this group 
of patients is great; but if a patient with a 
thyrotoxic heart is able to be on his feet 
and walk about, he is usually able to sur- 
vive a thyroid resection after adequate 
preoperative treatment and rest in bed. 

Dividing the operation for thyroid dis- 
ease into two stages has not been neces- 
sary in many patients. In analyzing the 
causes of death a case might possibly be 
made out for some of the patients for the 
two-stage procedure. In only about 5 per 
cent of all the patients operated upon was 
a two-stage procedure employed and the 
two-stage principle has been utilized 
equally between patients with Graves 
disease and patients with toxic adenomas. 

CONCLUSIONS 

In conclusion it seems that certain con- 
cepts result from our analysis; overdosage 
and continuous administration of iodine 
preparations are to be discouraged. Iodine 
does not cure goiter. At best it is of aid in 
preoperative treatment and the control of 
s3'mptoms and of great value in crises. 
Postoperative crises are becoming less and 
less frequent and have occasioned ver}' 
little apprehension upon our part in the 
last few years. 

The percentage of cancer of the thyroid 
is fairly constant and it may be possible 
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to prevent malignancy by considering 
every patient vith nodular goiter an oper- 
ative case. 

Brilliant results are obtained in the 
cardiac disabilities from toxic adenomas. 
In Graves’ disease surgery is one phase of 
the therapy. The patients must be placed 
under proper medical regimen and con- 


trolled for not less than a year after the 
operation. Basal metabolic determinations 
are but one sign of hyperthyroidism and 
overemphasis upon them is to be depre- 
cated. Finally, voice and respiratory diffi- 
culties after thyroid surger}^ are still a 
pressing problem in the hands even of the 
expert thyroid surgeon. 


The serious nervous manifestations (in toxic nodular goiter) are most 
commonly observed in patients who have had evidence of toxicitj" with 
remissions over a period of many years, signifying that there was degenera- 
tion in the thyroid gland before the manifestations of toxicity and mental 
aberration began. 

From — “Diseases of the Thyroid Gland. Presenting the Experience of 
More Than Forty Years” — by Arthur E. Hertzler (Paul B. Hoeber, Inc.). 



OPERATIVE TECHNIC FOR DIVISION OF RENAL ISTHMUS 

IN HORSESHOE KIDNEY* 


Robert Gutierrez, m.d. 

KEW YORK, NEW YORK 


PERATIONS for the relief of asso- 
ciated pathologic conditions in the 
horseshoe kidney have been per- 
formed since the opening of this century. 
Albarran, Israel, Martinow, Kidd, Judd 

Table i 

SURGICAL TREATN5ENT OF HORSESHOE KIDNEY. FOUR 
GROUPS OF CASES 

Group t. Horseshoe kidney not found until post- 
mortem examination, which during life had 
appeared to be normal and which clinically 
had presented no urologic symptoms calling 
for surgical treatment. 

Group II. Horseshoe kidney associated with urologic 
conditions consisting of; (i) Urinary symp- 
toms, (2) indefinite abdominal pain, (3) 
gastrointestinal disturbances (most fre- 
quently marked constipation), this triad 
constituting the horseshoe kidney' syndrome, 
for the relief of which division of the renal 
isthmus is indicated. The majoritj* of 
clinical cases fall in this group. 

Group III. Horseshoe kidney with some gross type of 
associated pathology in one-half of the 
fused organ, as in calculous pyonephrosis, 
functionless hydronephrosis, tumor or tuber- 
culosis, in all of which, when unilateral, 
hcmincphvcctomy is indicated. 

Group IV. Horseshoe kidney with gross associated 
pathology in both renal pelves, as in bilateral 
nephrolithiasis or hydronephrosis, in which 
some type of conscr\'ative surgical pro- 
cedure is indicated in accordance with the 
functional cap.acity of each kidnet-. 

and other surgeons operated upon fused 
kidneys of this type that were found 
accidentally at operation. But the condi- 
tion of horseshoe kidney disease was not 
recognized as an entity until urography 
was introduced. Since that time, urographic 
studies have made it possible to diagnose 
this condition before operation with an 
accuracy of almost 100 per cent. However, 
conservative operations for the reconstruc- 
tion of the anomalous organ did not come 
into use until rather recently, when Papin, 
I'niev and others began to employ these 


operations for the relief of sj’mptomatic 
pain and lack of drainage. 

My purpose at this time is to draw atten- 
tion to the clinical indications for division 
of the renal isthmus when the diagnosis 
of horseshoe kidnej' has been made uro- 
graphically, and to describe the surgical 
technic of the operation, with a report of an 
illustrative case in which I have operated 
recently for the relief of horseshoe kidney 
disease, with excellent results. 

In Table i, I have tabulated four groups 
of cases of horseshoe kidney based upon the 
type of surgerji indicated. These four 
groups embrace; (i) Cases without symp- 
toms of any kind, discovered accidentally 
or at autopsy, which clinically had called 
for no surgical treatment; (2) cases asso- 
ciated with urologic conditions, consisting 
of urinary symptoms of various kinds, 
with indefinite abdominal or lumbar pain, 
and with reflex gastrointestinal disturb- 
ances, all more or less chronic or appearing 
in acute recurrent attacks. These are the 
cases for which division of the renal isthmus 
is indicated to restore normal anatomic 
relations, relieving pressure upon impor- 
tant vessels and nerves and restoring proper 
renal drainage. They constitute the great 
majority of clinical cases. (3) Cases pre- 
senting some type of gross associated 
pathology in one-half of the fused organ, 
for which heminephrectomy is indicated, 
and (4) cases with gross pathological condi- 
tions in both halves of the fused organ, 
calling for some type of conservative opera- 
tion based on the degree of functional 
capacity of each kidney. (Table 1.) 

The cases in Group n are those in which 
I am especially interested, since these arc 
the cases that can be restored to normal 
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function and complete health by simple 
division of the renal Isthmus, followed by 
a nephropexy of one or occasionally both 
sides. These cases are the ones most com- 

T.sblc II 

IMUNCIPM. lNniC\TIONS I OR DIVISION OP HCNAl. ISTHMLS 
WIIPN THE DIAGNOSIS or HOKSCSIIOi; KIDNE\ H.\S nCEN 

MADE 

I A. Urological symptoms of 
I A-arious types 

Horseshoe kidnev disease ib. Indefinite renal or ab- 


(horseshoe kidnev s>n-< 
drome) . 


dominal pain 

c. Refle\ s\ mptoms mani- 
fested in gastrointes- 
tinal disorders 


Urolopical 
sA mptom"' 
jncl 

condition':! 

most 

frequently 
ol)ser\ ed 


Table ii-a 

I'RINCII'AL INDICATIONS FOR DI\ ISION OP RENAL ISIIIML’S 
WHEN THE DIAGNOSIS OP HORSESHOE KIDNEA' HAS 
BEEN MADE 

1. Pyelcctasl<: and calicctari^s with 
c\idcnce of pNclitis and p\cla- 
ncpliritiij 

2. Moderate degree of hydro- 
nephrosis 

3. Invsardly rotated renal pe!\cs 
and calycc5» that cannot drain, 
giNing c\idcncc of urinary stasis 

infection 

4 .interior position of the ureters, 
situated in front of the ren.il 
isthmus, interferinp with the 
dynamism and affecting the 
emptving time of the renal 
peKe's 

5, Repeated crises of urinary dis- 
turbances «5uch as infection with 
dysurii, frequency, hematuria, 
py uria, albuminuria and attacks 
of renal pain and chronic 
nephritis 

(i. An intravenous urogram or 
phthalcln test showing that 
both kidneys still ha\ e adequate 
function to warrant the oper- 
ation 

monly observed clinically, and they con- 
stitute Avhat I have elsewhere described as 
horseshoe kidney disease. 

In order to clarify the matter, I have 
drawn up Table ii, in which are shown the 
principal indications for division of the 
isthmus when the diagnosis of horseshoe 
kidney has been made. This Table com- 
prises the three major forms of symptoms 
constituting the triad of the horseshoe 
kidney syndrome, or as I prefer to call it, 
the horseshoe kidney disease, which are 
then graphically subdivided into their 
details in Tables ii-a, ii-b and ii-c, for 
more practical use. These tables show: 
( 1 ) the most common urinary- sy-mptonis 
observed, (2) the most frequent types and 


(P. Ty*pc*5 of 
indefinite 
I renal or 

abdominal^ 
f pain most 
frequently 
i observed 


sites of indefinite lumbar aiul abdominal 
pain, and (3) the principal refiex synnptoms 
and conditions met with, especially in the 
siaslrointestinal tract. This triad or complex 

Tarli: ii-h 

PRIVCIPAI- INDICAl IONS TOR DIVISION' OP RI:N*\U ISTIIMl S 
wnpN Tiir Di \CNosis or noRsnsiion-KiDNUY ii\s 
BEEN MADE 

j 1. Pain that has been definitely 
excluded from other abdominal 
conditions 

2. Pain in epigastric region 

3 Pain in iimbilical region 

4 Pain in right lumbar region 

5. Pain in left lumbar region 

6 . Pain across the back 

’• Pain in right or left lower 

i n. Tvpc^ of 1 <l«aclr.int 

. I 8 Pam more marked on bending 
incictinite f r % , , » 

renal or / abdomen or stretching 

.ibdomin.Al< «*■ 

‘ t \ 9, Pam more obv lous upon press- 

frequently I isthmus at the 

ohsL-rved' I 

Jio. Pam cither acute, miid or 
f intermittent according to tlic 
■ degree of inflammation, com- 
I prcssion. fixation and position 
I of the anomalous kidney, or 
I according to the degree of 
I py clitic stasis or any other type 
I of associated pithologv ih it 
\ may be present in the horst- 
shoe kidney 

Table ii-c 

PRINCIPAL INDICATIONS POR DI\ ISION OI RENAL ISTHMUS 
WHEN THE DIAGNOSIS OP HORSESHOE KIDNEV HAS 
BEEN made 

/i. Disturbances of the gastrt>- 

I intestinal system with the 

/ gasirocntcrorenal syndrome 
I 2. History’ of chronic constipation 
I 3 History of colitis and diarrhea 
I4 Refiex pam of indefinite ab- 
. /C Reflex I tiominal location 

^ ( symptoms |>. Absence of evidence of any 

.! \ and J other type of gross associated 

* . V conditions^ pathological condition m the 

\ kidney, which may demand a 

* I frequently j hcmmcphreciomy 

synt rome) ^ observed jO Conditions calling for conserva- 

I live operation on the horseshoe 

I kidnev (such as stone or hv dro- 
1 nephrosis), m which division of 

I the renal isthmus should always 

\ be done to relieve pain and 

v restore renal function 

of symptoms lies at the bottom of horse- 
shoe kidney disease. (Tables ii, ii-a, ii-b 
and II-C.) 

ILLUSTRATIVE CASE OF HORSESHOE KIDNEY 
DISE.ASE WITH OPERATION FOR DIVISION 
OF RENAL ISTHMUS AND RIGHT NEPHROPEXY 

Tbe urograpbic e.xamination disclosed the 
presence oj borsesboe kidney- ivitb evidence of 
py^elitis, py-elonepbritis and urinary^ .stasis. 
This condition teas relieved In- a risbt kidnev- 


Horseshoe j 
kidney I 

disease ^ 
(hv>rseshoe 
kidney j 

sy n drome) ' 


Reflex 
sy mptoms 
and , 

conditions^ 
most 

frequently 
ohserv ed 1 
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operation co7isisling of division oj the isthmus epigastrium and about the umbilical region, 
0/ the horseshoe kidnexr, followed by right radiating to the right lumbar region, (2) gastro- 
nephropexy. intestinal disorders and chronic constipation. 



Fig. 1. Plain roentgenogram with catheters and 
cystoscope in position, showing the abnormal 
position of the right ureteral catheter close 
to the spinal column and the left ureteral 
catheter rotated inward, suggesting a fused 
kidney. Moreover, the shadow of the lower 
pole of each kidney appears to be running into 
the midline, suggesting that the fused organ is 
a horseshoe kidney. 

H. M., a woman fortj'-two years of age, was 
referred to me for surgical treatment, with a 
roentgenographic diagnosis of horseshoe kidney, 
and was admitted to the Murray Hill Hospital 
on April 4, 1939. She had been suffering with 
persistent indefinite abdominal pain of many 
5'ears’ duration, which had at times been very 
acute. Ten years previous to observation 
appendectomj'^ was carried out without relief. 
Early in 1939 she had had another attack of 
abdominal pain, which was then believed to 
be due to the gallbladder; but .v-ray examina- 
tion of the gastrointestinal tract and gallbladder 
studies were negative. The patient also had a 
history of chronic constipation with pain in 
the epigastric, umbilical and right lumbar 
regions, frequency- of urination day and night, 
dj'suria, urgencj^ microscopic pyuria and 
hematuria. These symptoms had been accom- 
panied by intermittent abdominal pain with 
gastrointestinal disorders and pain across the 
back off and on for more than twenty years. 

Her cliief complaints at time of admission 
were (1) persistent abdominal pain in the 


Fig. 2. Bilateral retrograde pyeloureterogram, 
revealing the presence of a horseshoe kidnej. 
Note the inward rotation of the calyces, the 
high implantation of the ureters and the lack 
of drainage which has caused pyelectasis, 
calyectasis and the iorsesioe kidiiex’ ^'ndrome. 

(3) frequencj’’ of urination, dj'suria, urgenc}, 
albuminuria, microscopic pyuria and hematuria. 

The patient was married but had no children. 
There was no history of pregnancj'’ although 
she had menstruated since the age of fourteen. 
Otherwise the gjmecological examination was 
negative. She had alwaj^s been weak, nervous 
and anemic. There was a history of chronic 
constipation from birth, pain across the back 
off and on wliich was more severe while stand- 
ing or bending; gastrointestinal disturbances, 
abdominal distention and sometimes diarrhea. 
Appendectomy was done ten 3'ears before in an 
effort to relieve the indefinite abdominal pain 
in the upper right quadrant as well as nausea, 
vomiting and rigidity of abdomen. 

Phj'-slcal examination revealed the abdomen 
to be rigid and contracted, but on percussion 
one detected the presence of gas. No bouei 
movement had occurred for four days. , 
right and left kidnej^s were low in position ^d 
palpable; the right one was somewhat tender 
on pressure. After a proper cathartic and dailj' 
high colonic irrigations, which allowed the 
abdomen to become soft, the isthmus of the 
horseshoe kidnej' was rather tender and defi- 
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FiG.3.0pcratKetcchmcfor diMsionof renal isthmus in horseshoe kidney, (i) Drawing of the lumbo- 
abdoniinal transverse incision to expose the isthmus of the fused kidney; (2) anatomical exposure 
of the horseshoe kidney showing the anterior position of the right ureter lying upon the isthmus; 
(3) the renal isthmus has been mobilized, thoroughly exposed and doubh clamped. The dotted 
line indicates the Une of division of the isthmus between the clamps. 
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Fig. 4. Operative technic for division of renal isthmus in horseshoe kidney. 
Final steps in the surgical procedure: (i) The stump of the left portion of 
the divided isthmus has been sutured over interposed fat to prevent bleeding. 
This stump of the left kidney is then pushed across the midline under the 
peritoneum in order to allow it to rotate and occupy its normal position in 
the left lumbar region. The drawing also shows the rubber clamp holding the 
right stump of the isthmus in position where it prevents bleeding and facili- 
tates the technical procedures. (2) Surgical exposure of the right kidney and 
right ureter, revealing the close anatomic relationship to the aorta and vena 
cava, after the left kidney has been rotated from its position in the midline. 
The stump of the isthmus of the right kidney has been similarly covered with 
fatty tissue and sutured by interrupted sutures to prevent hemorrhage and 
also possible leakage of urine from a sectioned lower calyx. The upper pole 
of the right kidney has been decapsulated and anchored bj' nephropexy. The 
lower pole also has been fixed laterally and posteriorly to the iumbospinal 
muscles by two separated sutures in order to make the kidney rotate out- 
ward and to prevent its contact with the right ureter, thus securing good 
drainage. The wound is now ready for closure as in an ordinary nephropexy. 
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nitelj’ palpable in the midline. The urine was 
hazy and contained pus and blood. Cultures 
were positive for Bacillus coli; blood pressure 


column, giving the impression of horseshoe 
kidney. The major and minor cah'ces were 
dilated, revealing a certain degree of urinary 



Fig. 5. Plain roentgenogram with ureteral 
catheters in position taken throe weeks after 
operation for relief of horseshoe kidney disease. 
Note that the two catheters arc now widclj' 
separated from the spinal column and give the 
impression th.at both kidneys have rotated and 
occupy their normal positions in their respec- 
tive lumbar regions. 


Fig. 6 . Right retrograde pyeloureterogram taken 
three weeks after division of the isthmus and 
right nephropexy, indicating the restoration of 
normal function and virtually normal anatom- 
ical relationship of the excretory apparatus of 
the organ, which has relieved the horseshoe 
kidne}’ syndrome. 


was 160/ 100. The patient on admission had a 
temperature of ioo°f. and xxas quite toxic. 
The proper urinary antiseptics xxere ordered, 
also forced fluids, daily high colonic Irrigation 
and preliminary preparation for urologic and 
urograpluc examination the following day. 

Cystoscopy, catheterization of the ureters 
and retrograde bilateral pyelograms disclosed 
that both kidneys had fairly good function 
regarding urea and phthalein elimination. A 
plain film with catheters and instrument in 
position showed the area of the right kidney 
to be low and Indefinitely outlined. The lower 
pole appeared to run into the midline about the 
level of the tlurd lumbar x'ertebra. The left 
kidney shadow was also fairly well delineated. 
The low er pole also appeared extended toward 
the midline, suggesting a fused kidney placed 
quite low in position. There was no shadow 
indicatix’e of stone anxwvhere in the urinary 
tract. (Fig. I.) 

The right kidney pelxfis xvas unusual in shape 
and of real interest. It xvas rotated in'X'ard 
xxith the calyces pointing toward the spinal 


stasis and pyelitis. The right ureter xxas xxell 
delineated and though placed quite close to 
the x-ertebral column, it xxas xxithin normal 
limits. The left kidney pelx’is rex ealed a slight 
degree of hydronephrosis and the pelx'is ap- 
peared to be txx'ice as large as the one on the 
opposite side. There xx-as marked dilatation 
of all the calyces and particularly of the txxo 
loxxer ones, xx-hich xvere rotated inxxard, disclos- 
ing the presence of horseshoe kidney disease. 
There xvere also marked pyelectasis, calx'ectasis 
and acute pj-elltis and pyelonephritis. The out- 
line of the left ureter xxas xx-ell x-isualized and 
xx-as xx’ithin normal limits. Hoxxex-er, it appeared 
that the ureter xx-as inserted high in the upper 
portion of the renal pelx'ls and there xx-as some 
obstruction at the left ureteropelx-ic junction. 
(Fig. 2.) 

The roentgen diagnosis xx-as (i) fused kidnex- 
of the horseshoe tx-pe placed across the midline of 
the spinal column betxveen the third and fourth 
lumbar x-ertebrae, (2) horseshoe kidney disease 
xxith marked nephroptosis, pyelectasis, calyec- 
tasls and acute pyelitis and pyelonephritis. 
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The patient was treated in a conservative carried further until the isthmus of the horse- 
way for about two weeks until the acute symp- shoe kidney was clearly exposed. A small blood 
toms subsided in order to prepare her for vessel about the middle portion of the isthmus 



Fig. 7. Bilateral retrograde pyeloureterogram of the divided 
horseshoe kidney after its proper surgical correction, 
indicating that both pelves have rotated outward and 
arc now occupying a better position, widely apart from 
the midline, and that both kidneys are now properly 
draining. 


operation. She received a daily intravenous 
infusion, high colonic irrigations and the proper 
medications. After all the functional tests were 
repeated and found approximately normal, and 
her general condition definitely improved, divi- 
sion of the renal isthmus of the horseshoe 
kidney was carried out as the only waj' to cure 
her, the operation consisting of the separation 
of the two fused organs, followed by right 
nephrolysis, ureterolysis and nephropexy, to 
relieve the acute symptoms and secure better 
drainage from each kidnej\ 

The operation was carried out on April 21, 
1 939 under cyclopropane anesthesia. With the 
patient on her left side in position for a kidney 
operation, an incision about 10 cm. in length 
was made from the right costovertebral angle 
obliquely downward and then straight across 
to the midline of the bodyc The muscles and 
fascia were cut and the fatty^ capsule of the 
kidne^^ exposed. Several bleeding points were 
clamped and ligated. The fattj^ capsule was 
opened from behind and the right kidney’- 
was readily exposed. (Fig. 3.) The dissection was 


was clamped and ligated. Then bj’ blunt dis- 
section the kidney was gradually loosened 
from its adhesions and separated from its bed, 
as it was found to be lying on the vena cava, 
aorta and other retroperitoneal structures 
of the midline of the abdomen. Then a kidney 
clamp was passed underneath the isthmus 
to retract and suspend it, at which time the 
right half of the horseshoe kidney was freely 
movable. Two rubber covered clamps were 
placed in the middle portion of the isthmus, 
which was then cut across with a knife. There 
was practically’ no hemorrhage. The left stump 
of the cut portion of the isthmus was covered 
with fat taken from the lumbar wound and 
tied with four chromic catgut sutures, passed 
through and through the capsule and kidney 
parenchy’ma. As the fat was tied to the rm' 
surface of the stump of the kidney’ the bleeding 
was completely’ controlled. The left half v>as 
then pushed with ease to the left side away 
from the midline. The right half of the horse- 
shoe kidney’][was sutured with fat in the same 
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Avay in order to control bleeding. After this 
procedure the upper pole of the right kidnej'- 
was decapsulated and suspended by nephro- 
pexy, using two chromic catgut sutures tied 
to the capsule, and was anchored underneath 
the eleventh rib by placing the suspension 
stitch through the intercostal muscles. An- 
other catgut suture was placed in the lower 
pole and anchored to the posterior sheath 
of the quadratus lumbaris muscle, in order to 
relieve the contact of the lower pole of the 
kidney with the right ureter, thereby eliminat- 
ing the pressure and obstruction upon the 
peristaltic contractions of the ureter and 
allowing better drainage. (Fig. 4.) The oper- 
ation was completed in the usual manner, the 
wound being closed by layers; first, interrupted 
sutures to the fascia; second, interrupted 
chromic catgut sutures to the muscle; tliird, 
interrupted chromic catgut to the fascia and 
muscle, and finally the skin was closed with 
interrupted silkworm-gut sutures. A small 
cigaret drain was left in the upper angle of the 
wound. A dressing was applied and the patient 
returned to her room in good condition. 

The wound healed by first intention and 
recovery was uneventful. Before the patient 
left the hospital on May 9, cj-stoscopy and 
catheterization of the ureters and differential 
functional tests were carried out, and bilateral 
pyelograms taken, disclosing that the function 
of each kidnej- was within normal limits, and 
that the cultures were negati^'e. The post- 
operative plain film and bilateral pyelograms 
(Figs. 5, 6 and 7) revealed that both kidneys 
had rotated outward to almost their normal 
position after division of the renal isthmus and 
the right nephropexy, and that the calyces, 
right renal pelvis and right ureter were normal 
in size and almost normal in position. The 
small degree of hydronephrosis in the kidney 
of the opposite side was also notably improved 
and caused no symptoms. Thus it was demon- 
strated that the conservative operation for 
the reconstruction of thef anomalous organ, 
consisting of the retroperitoneal exposure and 
division of the renal isthmus, followed by 
nephropexy had relieved symptoms and re- 
stored normal function. 

OPERATIVE TECHNIC FOR DIVISION' OF 
ISTHMUS IN' HORSESHOE KIDNEY 

In the surgical management of division 
of the renal isthmus for horseshoe kidney. 


the operation should be performed extra- 
peritoneally, exposing the kidney and 
renal isthmus by a transverse lunibo- 
abdominal incision, cutting the skin, fascia 
and plane of muscles, and opening the fatty 
capsule from behind. The peritoneum 
should be well retracted in order to expose 
the isthmus clearly, so that anomalous 
vessels of the isthmus can be clamped and 
ligated. Complete nephrolysis and ureter- 
olysis are necessary in order to mobilize 
the organ. The isthmus of the fused kidney 
can then be lifted up and two large rubber 
clamps applied at its middle portion. 
Directly underneath the isthmus can be 
seen the aorta and vena cava. The renal 
isthmus is then divided with the knife 
between the two clamps, and mattress 
sutures are applied to its raw surfaces 
over fatty tissue interposed to prevent 
hemorrhage. This procedure will facilitate 
the pushing of the stump of the isthmus 
of tbe opposite kidney across the midline 
so that it will rotate outward to occupy 
its proper position on the other side of the 
spinal column, with assurance that there 
will be no bleeding, and that better drain- 
age will be secured by its new anatomic 
position. The sectioned surface of the other 
half of the renal isthmus, corresponding 
to the side of the operation, is likewise 
covered with fatty tissue and closed with 
interrupted or mattress sutures to stop 
bleeding and also to prevent leakage of 
urine from the lower calyx that may have 
extended into the renal parenchyma of the 
isthmus. 

Inasmuch as the operated side of the 
horseshoe kidney has been liberated and 
separated from its attachment to the 
isthmus and other anatomic structures, the 
kidney of this side is now maintained in 
position only by its pedicle; therefore, 
a new position for this half must be 
secured. In order to rotate the kidney up- 
ward and outward, a fixation of the organ 
is accomplished by a nephropexy. This 
conservative nephropexy for the suspension 
and fixation of the half of the fused kidney 
on the operated side consists of decapsulat- 
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ing the upper pole of the kidney and fixing 
it with chromic catgut by the capsule to 
the twelfth or eleventh rib, just as in any 
nephropexy. However, it is important also 
to fix the lower pole of this kidney to the 
lumbospinal muscles bj' two chromic catgut 
sutures (Fig. 4) in order to rotate the kid- 
ne}' outward and prevent it from inflicting 
chronic insult upon the physiologic peri- 
staltic contractions of the ureter. 

The operation can be finished in the 
same manner as after an ordinary nephro- 
pexy, closing the wound with or without 
drainage. 

Table in 

MAIN POINTS IN THE OPERATIVE TECHNIC OP DIVISION 
OF RENAL ISTHMUS IN HORSESHOE KIDNEY 

1. A transverse lumboabdominal incision, permitting 
a good anatomic exposure of the rcnal isthmus. 

2. Extraperitoneal approach to the kidney and 
isthmus. 

3. Mobilization of the kidney and isthmus by com- 
plete nephrolysis and ureterolysis. 

4. Clamping and ligation of accessory blood vessels 
of the renal isthmus. 

$. Double clamping of the isthmus before dividing 
the renal parenchyma. 

6. Closure of raw surfaces of the sectioned renal 
isthmus b3' mattress sutures over interposed fat to 
prevent hemorrhage. 

7. Carrj'ing out of a nephropexj' with decapsulation 
of the upper pole and fixation also of the lower pole 
to the lateral lumbospinal muscles, in order to 
place the kidnej' that has been operated upon in a 
rotated position for the purpose of securing ade- 
quate drainage. 

8. Closure of the wound as in an ordinary' nephropexj- 
with or without drainage. 

9. Cj’stoscopj' and bilateral retrograde pj’elograms 
repeated two or three weeks after this unilateral 
operation to verify the surgical results. 

10. Performance of nephropexj' on the kidney' of the 
opposite side, if this should be indicated in the 
check-up pj'elograms, in order to relieve pain and 
secure good drainage from that kidney'. 

11. This consery'atK'e operation of division of renal 
isthmus and nephropexy' is carried out not onij' to 
reliey'e sj'mptoms but also to correct the malforma- 
tion of the anomalous organ and secure adequate 
drainage from each of the tyvo kidney's. 

After a complete healing of the wound 
has been obtained by the second or third 
week following division of the renal isth- 
mus, the patient should be cystoscoped 
and bilateral retrograde pj^elograms re- 
peated in order to verify the surgical 
results. If pyelographic studies reveal 
poor function of the kidney of the opposite 


side and also marked nephroptosis, nephro- 
pexy should be carried out in that kidney 
also, not only to relieve symptoms but also 
to complete the correction of the malforma- 
tion of the anomalous organ and secure 
adequate drainage from both kidne3s. 
(Table in.) 

SUMMARY AND CONCLUSIONS 

1 . In the surgical treatment of horseshoe 
kidnej-, four main groups of cases must be 
considered, which are described in Table 1. 

2. The triad of symptoms that consti- 
tute the horseshoe kidney syndrome or 
horseshoe kidney disease is stressed and is 
graphically illustrated in Tables ii, ii-a, 
ii-B and ii-c. 

3. The indications for division of the 
renal isthmus in horseshoe kidney are also 
discussed in the accompanj-lng Tables 
n-A, n-B and n-c. 

4. The operative technic employed, con- 
sisting of nephrolysis, ureterolysis, and 
division of the renal isthmus, followed b}' 
nephropexy, is described. 

5. The excellent surgical results obtained 
Indicate the value and feasibility of this 
conseiAmtive procedure. 

6. The most important points in the 
technic of this operation for division of 
the renal isthmus in horseshoe kidney, 
have been summarized in Table iii at the 
end of this paper. 
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THYROIDECTOMY=^ 


Donald E. Ross, m.d. 

LOS ANGELES, CALIFORNIA 


T he mortality rate for thyroidectoni}' 
in many of the leading clinics in this 
country is less than i per cent. This is 
remarkabi}" low and speaks highly of the 
qualit}" work done. One should realize that 
this does not represent the mass of surgeons 
throughout the land whose statistics are 
difficult to obtain. It goes without saying 
that the mortality is much higher and in 
some instances alarmingly so. My own 
mortality rate has been graduall}'^ lowered. 
The last one hundred cases have been 
done without any mortality, and only one 
death occurred in the previous one hundred 
cases. My excuse, therefore, in writing this 
paper is the hope that by describing a 
simple technic and emphasizing some 
points it may be helpful in lowering 
mortality for others. 

In no other field of surgery is thorough 
knowledge of anatom}^ and pathology so 
essential. The surgeon should know where 
the parathyroids are located normally as 
well as the location of the recurrent nerve. 
Every surgeon can learn anatomy and I, 
therefore, urge him to do so before doing a 
thyroidectomy. (Figs, i to 5.) 

Pathological conditions of the goiter 
vary greatly in different parts of the coun- 
try due to variation in iodine content of the 
soil and water and to other factors. In this 
locale we seldom see a “pure” type. 
Practicall}’^ always they are of the mixed 
variety. In the one microscopic section one 
maj" see normal alveoli, excessive colloid 
areas and even hyperplastic areas. 

We believe that iodine benefits almost 
all patients, also Lugol’s solution, 15 m. 
three times a daj’ and sufficient pheno- 
barbital for complete rest. At least two 
weeks’ treatment in bed is insisted upon 
prior to any surgery. 


The question of multiple operative 
stages is much debated. I believe that the 
age of the patient and the duration of the 
symptoms are of the utmost importance 
in making this decision. Man}^ patients 
stand lobectomy who would die with a 
complete operation. It prevents collapse 
of the trachea, minimizes the postoperative 
tracheitis and prevents the incidence of 
severe reaction. I believe, too, that ligation 
operations should be done in severe cases. 
It is a very minor operation and gives 
excellent results as evidenced b}^ increased 
weight, reduction of general nervousness 
and toxic symptoms. I also believe that 
this procedure reduces the mortalitjL 

OPERATIVE PROCEDURE 

Anesthesia. The choice of anesthesia is 
more important than is usually considered. 
I do practically all operations, except on 
children, under local anesthesia. It def- 
initely minimizes the operation, ensures 
delicate handling of the tissues and pre- 
vents many of the postoperative complica- 
tions such as tracheitis, bronchitis, shock 
and general reaction. Many of the large 
clinics use intratracheal anesthesia. The 
presence of such a foreign body in the 
trachea over the period of operation defi- 
nitely increases tracheitis. I cannot under- 
stand why more surgeons do not adopt 
local anesthesia. 

To administer the anesthetic a wheal is 
raised with a small needle and then infiltra- 
tion under the skin along a line encircling 
the operating field. (Fig. 7.) It is usually 
unnecessary to use intradermal infiltration. 
The needle is next inserted deeply through 
the fascia every half inch along the pos- 
terior margin of the sternomastoid muscle 
to block the branches of the cervical plexus 
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including the postauricular, occipital, trans- incision to puli downward, and if it is too 
verse colic, acromial and clavicular low it will ultimately cross the upper 
branches. (Fig. 6.) Great care should be part of the sternum and be too conspicuous. 



taken to draw back on the syringe each 
time before injection as occasionally a 
vein may be entered. Following infiltration 
through the fascia, the muscles immediately 
in front of the sternomastoid are injected to 
block off the descendens hypoglossi. The 
last step is injection into the superior pole. 
Usually about lOO cc. of i per cent novo- 
cain are used with three drops of adrenalin 


In the average case the incision need nor 
be too long and a short scar gives bettet 
cosmetic result. However, when the thyroid 
gland is very large, I do not hesitate to 
enlarge the incision, carrying it upward 
toward the ear along the sternomastoid 
as this helps materially in exposing the 
upper pole of a large goiter. The incision is 
carried down through the skin, superficial 



Figs. 3 and 4. An.-itomical studies; self-explanatory. 


added to each ounce. Some authorities 
claim that the use of adrenalin precipitates 
a postoperative storm. I have found no 
such immediate or late reaction in any of 
my cases. After the gland is exposed, more 
solution is injected into the upper pole to 
block off the sympathetic fibers which 
accompany the superior thyroid artery. 

Incision. The incision (Fig. 8j should 
be made about one inch above the sternal 
notch since there is a tendenev for the 


fat and platysma but not through the 
fascia. Gauze is then used to assist in 
stripping the flap upward, using sharp 
dissection where necessar}'. The lower edge 
of the incision is dissected downward 
in the same manner. This allows better 
skin approximation and better exposure. 
The fascia is not cut in a transverse plane. 
The fascia is incised in the midline with a 
scalpel and cut with a scissors in a vcrtrc.al 
direction from the thjToid cartilage to the 
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episternal notch, avoiding the anterior 
jugular vein. The sternohyoid muscles are 
split vertically in the midline, exposing 



Figs. 5 .a.nd 6 . Anatomical studios; self-e.vplana- 
tory. 


the gland with the two thin sternothyroid 
muscles covering the lobes on either side. 
(Fig. 9.) The sternothyroids are stripped 
oft' carefully and retracted laterally to 
expose the lateral edges of the lobe. 

Steps in Resection. The steps from this 
point may vary greatly in the hands of 
dift'erent surgeons. Each surgeon of repute 
has worked out details of resection to his 
own liking. A carefully planned operation 
needs to be varied only rarel}’ and greatly 
facilitates the speed and smoothness of 
any operative procedure. Our technic is 
as follows: 

Step I. The upper pole is injected with 
novocain to anesthetize the sympathetics 
along the vessels. If this is not done, the 
patient may complain of discomfort during 
the operation. Dissection is begun in the 


groove between the upper pole of the gland 
and the thjToid cartilage to release the 
medial side of the pole. (Fig. 10.) 



SUPERFICIAL • ' BLOCK 



Figs. 7 axd 8. Superficial block and line of inci- 
sion. In Figure 7 a circular area is infiltrated 
along the line indieated. 

Step 2. The lateral aspect of the gland 
is retracted by a Percy forceps and the 
capsule stripped backward. The middle 
thyroid vein is encountered at this point, 
and is doubly clamped, cut and tied. (Fig. 
II.) The vein enters the internal jugular 
vein directly and if it is allowed to retract 
before ligation, undesirable bleeding may 
occur. It is difficult to follow the proper 
line of capsule if this vein is not first se- 
cured. Gauze dissection is used to strip 
the capsule upward and posteriorly until 
the lateral aspect of the superior pole is 
cleared. (Fig. 12.) 

Step 3. The upper pole is e.xposed by 
retraction and gently pulled downward, 
using Percy forceps. (Fig. 13.) If the 
thyroid gland is unusually large and 
e.xtends upward, the sternohyoids may be 
divided. This procedure is rarely necessary 
but it does give good exposure in difficult 
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allowed to remain. A small portion is 
nsually left clinging to the posterior capsule 
and to the groove between the trachea 



a ligature is passed under the upper 
pole. 

and esophagus. (Fig. 15.) The portion 
between the trachea and esophagus cover 
the recurrent laryngeal nerve and protects 
it. The amount of gland to be left is still 
a matter of surgical Judgment. I believe 
that a small, relatively healthy portion 


few cases some thyroid tablets are neces- 
sary postoperatively, but these supply all 
necessary thyroid secretion to the body. 



Fig. 14. After freeing the lower pole the 
isthmus is divided. 


Careful follow-up with repeated basal 
metabolism tests is advisable, and I am 
often agreeably surprised to see the test 
very satisfactory when a very low metabolic 
rate was anticipated. 

After packing the area gently the isth- 
mus is carefully dissected off the trachea 



Fig. 15. Both lobes removed leaving a small 
portion of each. 


of the gland is rarely found. In most cases 
practically all of the gland tissue is 
affected. If diseased tissue is allowed to 
remain, it may continue growing and 
cause all the symptoms to recur. In spite 
of great care there will remain a small 
layer of gland tissue over the recurrent 
laryngeal nerve area and a small portion 
over the trachea. For ten years I have done 
almost complete thyroidectomies and have 
had no untoward effects. It is true that in a 



Fig. 16. Illustrates a new method of 
drainage. Forceps passes through the 
sternothyroid muscle and is carried 
laterally, superficial to it (along the 
dotted line) and through a thinned-out 
portion of the sternomastoid muscle. 

The right side of the illustration shows 
the tube in position. 

toward the other side, clearing not only 
the anterior aspect but a considerable 
portion of the lateral aspect. Resection of 
the left lobe is then carried out by the same 
procedure as used on the right. 

Step 7. After making certain that 
hemostasis is satisfactory the next step is 
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to suture the layers of muscle and fascia lateral ends of the wound. (Figs. i6 and 
and to establish drainage. I believe that 19,) The tube makes its appearance 
adequate drainage is necessary for twenty- behind the lateral to the sternomastoid 
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OPERATION COMPLETE 
Fig. 17. The sternothj roids are sutured as a separate lajer ov'er the trachea, protectin': it and preventing 
adhesions to the skin. Stemohyoids are nevt sutured. 

Fig. 18. Skin is closed with skin clips and a ferv fine dermal sutures. Drainage tubes arc shonn. 

Fig. ig. A substernal goiter is illustrated showing the dissection from above downward, dividing all the 

attachments showm in Figure 2. 

Fig. 20 Substernal goiter with all attachments divided and ready for delivery. 


four hours postoperatively. I am aware 
that certain authorities do not consider 
drainage necessary. It is assuming the 
impossible to state that a wide dissection 
should always be free from some collection 
of serum. The trachea is very sensitive to 
changes in pressure and if clots occur they 
may cause swelling in the neck and col- 
lapse of the trachea. For drainage I use a 
soft gum-elastic tube of small size and have 
had no harmful effects from its use. In the 
past, drainage has been established through 
the midline. Because of this, adhesions to 
the trachea often developed and caused a 
pulling in of the skin and scar whenever the 
patient swallowed. I now establish drainage 
on each side, bringing the tube out at the 


muscle. The procedure is fraught with some 
danger of injury to the Internal jugular 
vein. The following technic protects the 
vein; The edges of the sternothyroid 
muscle are held up under slight tension, 
using a Percy forceps. A Kelly forceps 
transfixes the sternothyroid muscle and is 
carried backward and outward in the 
between this muscle and the sternomastoi 
muscle and is pushed through the fascia. 
The tube is then pulled through. The dram 
for the opposite side is inserted in a similar 
manner. 

Sltp 8. In the next step the thin laj ers 
of sternothyroid muscles are brought across 
the trachea and sutured together in this 
position. (Fig. 17.) This is done to protect 
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the trachea and prevent postoperative 
adhesions. The sternohyoid muscles and 
fascia are then sutured as one layer, using 
a continuous stitch. The skin, superficial 
fascia and platysma are brought together 
with large clips and to secure accurate 
approximation a few dermal sutures are 
inserted between the clips. The drainage 
tubes are brought out the lateral corners 
of the wound. (Fig. 19.) 

SUBSTERXAL GOITER 

If the attachments of the gland are well 
in mind and the gland is divided from above 
downward, resection of a substernal goiter 
is quite simple. The attachments may be 
enumerated as follows (Figs. 2 and 18): 
(1) the superior pole, (2) the isthmus, (3) 
the lateral aspect of the trachea, (4) the 
capsule of gland posteriorly and laterally, 
(5) the middle thyroid vein, (6) the 
branches of the inferior thyroid artery 
entering the gland on the posterior surface, 
(7) the fi\scia over the lower pole anteriorly 
in the neck and (8) the inferior thjToid 
veins. If dissection is carried out in the 
order given from above downward, the 
intrathoracic portion usually can be deliv- 
ered without difficulty. (Fig. 20.) In rare 
instances the intrathoracic portion is very 
large and cannot be delivered. In this case 
it mav be necessarv to divide the gland 
into several portions and deliver it in 
sections. This procedure can be carried 
out safely since the blood supply has been 
cut oft' previously. This procedure is much 
preferable to division of the sternum 
which, in my opinion, should never be 
done in these cases. 

TWO-STAGE OPERATION 

The question arises as to which cases 
should be subjected to a two-stage opera- 
tion. It is here that excellent surgical judg- 
ment is so valuable. There are no definite 
rules or tests to evaluate properly a pa- 
tient’s ability to stand surgery. In cases of 
old, long-standing goiter with cardiac 
decompensation, the operation should be 
performed in two stages or even three or 


four stages. In borderline cases it is more 
difficult to decide. The best criterion is the 
age of the patient. If the patient is past 
fifty years of age, the danger of the opera- 
tion is magnified. I prefer a two-stage 
operation and a low mortality to a one- 
stage operation and a high mortality. I do 
not hesitate to do ligations as a preliminari- 
procedure and am convinced of their value. 
Preoperative preparation of these patients 
is important. Prolonged rest in bed with 
phenobarbital gr. 1I2 three times a day, 
and Lugol’s solution is essential. Hospitali- 
zation for a few days preoperatively is 
advisable in all cases. 

Edema of the legs does not always mean 
cardiac decompensation and may be cleared 
up in many cases by blood transfusion. 
Adherence to the above principles has 
enabled me to do the last one hundred 
cases without a death. 

RECURRENT GOITERS 

Cases of recurrence of the enlargement 
of the thyroid gland present a most serious 
problem since the gland is adherent every- 
where and there are no natural planes of 
dissection. The only advice offered is to 
stay close to the gland and dissect slowly 
and carefully, as otherwise the parathyroids 
or the nerves may be damaged. 

SU^I^L^RY 

1. Low mortality may be obtained by 

(a) careful selection of patients and valua- 
tion of their ability to tolerate operation, 

(b) careful and adequate preparation of 
the patient, (c) a simple and well planned 
operative technic, emphasizing the delicate 
handling of tissue and hemostasis, (d) 
use of local anesthesia is urged and the 
technic is described and (e) multiple opera- 
tions are used in bad risks and definitely 
saves many lives. 

2. A radical operation is carried out as a 
routine, lowering the incidence of recur- 
rence. 

3. Mj- operative technic is described, 
showing a new method of closure and 
drainage. 



ADRENAL APOPLEXY* 


M. Jordan Thorstad, m.d. 

DETROIT, MICHIGAN 


ADRENAL apoplexy has come to hold 
/“Y important position in the differ- 
ential diagnosis of the acute condi- 
tion of the abdomen in both the child and 
adult. In reviewing the cases which have 
occurred in Harper hospital, of which there 
Avere two in adults, it was thought timelj'^ 
to present these cases and discuss the dis- 
ease and its course in the adult. Lavenson, 
in 1906, published an exhaustive review of 
the entire subject of acute adrenal insuffi- 
ciency. From 1906 to 1928, Pearl and 
Brunn found twenty cases of acute bilat- 
eral suprarenal hemorrhage in the adult 
recorded in the literature. Since that time 
there have been twenty-two cases reported 
and these are listed in the folloAving chart. 


tal on Dr. Merritt’s service October 26, 1932. 
He had a temperature of g6.4'’F., pulse 96, 
respirations 24, and was dro\\sj% listless, 
irritable, and hiccoughing. Three days before 
admission he had fallen across a railroad track, 
injuring his abdomen He remained at home 
and his condition became vorse with nausea, 
vomiting, pain across abdomen and gross 
hematuria for two days. He had a history of 
chronic renal tuberculosis. On examination the 
abdomen was found to be tender in the epigas- 
trium, mildlj^ distended, free of masses and the 
liver slightly enlarged. Blood pressure was 
1 20/ 90. The blood count w as normal. The urine 
was found to contain tubercule bacilli and red 
and white blood cells. The course was rapidly 
downhill and the patient expired on the fourth 
hospital day. Autops}*^ examination revealed a 


Author 

Date 

Age 

Se\ 

Tjpe 

Etiologj 

Operation 

Goldzteher 

1929 


Female 

Bil.ateral 

Thrombosis 

Yes 

Taj lor 

1930 

54 

Female 

Bilateral 


'Yes 

Antonini 

1931 




Trauma 

) No 

Seligman | 

1932 

3 ‘ 

Male 

Right 

1 Trauma 

1 No 

Seligman 

1932 

42 

Male 

Bilateral 

Trauma 

No 

Seligman 

1932 

5 ‘ 

Male 

Right 

Trauma 

Yes 

Seligman 

1932 

43 

Male 

Bilateral 

Metastasis 

No 

Seligman 

1932 

42 

Female 

Unilateral 

Uremia 

No 

Seligman 

1932 

27 

Male 

Left 

Infection 

No 

Seligman | 

1932 

22 

Male 

Bilateral 

Embolism 

, Yes 

Damon 

1932 




Convulsion 

No 

Ihhtejman 

1932 



j 



Archer 

‘933 



Bilateral 



Chandler 

‘934 

55 

Male 

Bilateral 

Trauma 

No 

Finnegan 

‘935 

35 

Female 

Bilateral 


No 

Barsoum 

‘936 

30 

Male 

Bilateral 


Yes 

Hall and Hemken 

1936 

33 

Male 

Bilateral 

Infection 

No 

Hall and Hemken 

‘936 

40 

Male 

Bilateral 

Infection 

Yes 

Hall and Hemken 

1936 

‘8 

1 Female 

Bilateral 

Pregnanct 

No 

Hall and Hemken 

‘936 

63 

1 Male 

Bilateral 

Leukemia 

No 

Hall and Hemken 

‘936 

76 

Male 

Bilateral 

Carcinoma 

No 

Altschule 

‘939 

72 

Male 

Bilateral 

Thrombophlebitis 

Yes 1 


Termination 


Death 

Death 

Death 

Death 

De-th 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 


OUR CASE REPORTS 

Case i. Mr. F. B., No. 84685, white, age 
fifty-fiAe years, was admitted to Harper hospi- 

* From the Department of Surgerj-, Harper Hospital, Detroit. 
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tuberculous pyelitis with almost complete 
destruction of the kidnej- cortex, multiple 
miliary abscesses of the left lung, cavernous 
hemangioma of the liver and a massive Iiemor- 
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rhage into the right adrenal with complete 
necrosis of the adrenal cortex. 

Case ii. iMr. C. H., No. 192 171, white, age 
forty years, was admitted to Harper hospital on 
Dr. Fenech’s service September 20, 1939, at 
3 .A.M. He was in a state of mild shock with a 
temperature of 97°f., pulse 70, respirations 20, 
and a board-like abdomen with extreme epi- 
gastric tenderness and diminished peristalsis. 
The patient gave a history of having suffered 
a sudden onset of severe epigastric pain 
radiating to the back, nausea, vomiting and 
prostration of four hours’ duration. Blood 
pressure was 120/76, urine normal, and white 
blood count 16,900. Flouroscopy revealed no 
free air under the diaphragm or pneumonic 
process. He was prepared for surgery and four 
hours later at operation no pathological 
condition was found. Two days later he 
developed a right lower lobar pneumonia 
which cleared up with sulfanilamide therapy. 
His eyes became bloodshot. Auricular fibrilla- 
tion and tachycardia, three days later, 
required digitalization. The course was of a 
progressive asthenia with temperature rising 
to i05°F., pulse 160, and respirations 40. The 
blood count on the sixth hospital day, when he 
became irrational and coniatous, was as fol- 
lows: Hemoglobin 90 per cent, red blood count 
4,100,000, and white blood count 15,700. The 
patient expired on the seventh hospital day. 
Autopsy examination revealed a hemorrhage 
5 cm. in diameter into the right adrenal with 
complete necrosis of the adrenal cortex and 
brown atrophy of the cardiac musculature. The 
left adrenal was normal. 

ETIOLOGY 

There have been man}' theories proposed 
as the cause of this disease in the adult. It 
has been definitely proved that the Water- 
house-Friderichsen syndrome of adrenal 
apoplexy in infancy and childhood is due to 
meningococcus septicemia in 60 per cent of 
the cases and Streptococcus hemolyticus 
and pneumococcus in the remaining cases. 
Kempf calls attention to the embryological 
predisposition to hemorrhage resulting 
from the physiological involution of the 
adrenal cortex. Lavenson reports two cases 
in which regional suppuration caused 
thrombosis of the suprarenal vein and 
consequent adrenal hemorrhage. Lavenson 


also calls attention to the peculiar blood 
supply to this organ consisting of three 
arteries and one vein to the hilus and sug- 
gests that simple alteration of the blood 
supply or blood pressure may be a factor. 
Severe superficial burns have been followed 
b}' hemorrhage as reported by Arnoud, 
Churton and Dudgeon. Simmonds suggests 
the presence of hemorrhagic diathesis and 
hemophilia. Syphilis, convulsions, leuke- 
mia and septicemia have been proposed. 
Trauma has been the inciting factor in 
cases reported by Canton, Mattei, Selig- 
man, Damon, Chandler, Antonini and our 
own. Goldzieher and Gordon add to this list 
stasis due to compression of the vena cava 
between the liver and vertebral column. 
Altschule presented a case resulting from 
the idiopathic thrombophlebitis of the 
adrenal veins. 

PATHOLOGY 

Suprarenal hemorrhage may occur uni- 
laterally or bilaterally, the latter being the 
most common type. Dudgeon has arbitrar- 
ily divided cases of suprarenal hemorrhage 
into three groups, depending upon the 
degree of glandular involvement: In the 
first group, the whole gland is converted 
into a blood sac with occasional extravasa- 
tion into the surrounding tissues. In the 
second group, well marked hemorrhage 
into the medulla occurs with the cortex 
being spared. These two groups are often 
associated with a thrombosis of the supra- 
renal veins and when both glands are in- 
volved is usually fatal. The third group 
consists of scattered hemorrhage into the 
gland substance, chiefly the medulla, with 
little or no destruction of the parenchyma- 
tous elements. This last type is most fre- 
quently noted in the acute infectious 
diseases, is nob usually the cause of death 
and is not included by some authors in the 
class of adrenal apople.xies. 

Unilateral adrenal hemorrhages are usu- 
ally of enormous size, the other gland being 
intact. The right adrenal is most commonly 
involved, probably because of the anatomi- 
cal arrangement in which the right adrenal 
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vein comes directly off the vena cava and 
the left adrenal vein from the left renal 
vein. Grossly the adrenal is large, soft and 
discolored; on section, it presents a dark, 
homogeneous mass surrounded by a thin 
layer of hemorrhagic cortical tissue. The 
vessels to the gland are usually throm- 
bosed. Simmonds found that the thrombi 
in the central veins and large branches were 
definitely older than those in the small 
branches and capillaries, concluding that 
thrombosis was the primary causal factor 
in these cases and hemorrhage secondar 3 c 
Varying amounts of blood surround the 
gland and the hematoma maj' be felt 
through the abdomen. The condition of the 
other organs is variable, multiple purpuric 
areas in the abdominal viscera, brain and 
skin being not uncommon. Microscopically, 
there is almost complete destruction of the 
gland substance. Scattered islands of corti- 
cal cells and some connective tissue cells of 
the stroma, may be preserved but scarcely 
any of the nuclei are recognizable. Hemor- 
rhagic extravasations of varying sizes are 
dispersed throughout the necrotic tissue. 

CLINICAL CLASSIFICATIONS 

Clinically, cases of adrenal apoplexy 
have been classified into five groups. 
Arnoud recognizes three groups, the first of 
which is the peritoneal type in which there is 
usually a sudden, severe abdominal pain 
and profound collapse, associated with 
vomiting, abdominal distention and mild 
lumbar and epigastric tenderness. The 
picture may resemble that of acute hemor- 
rhagic pancreatitis, peritonitis and ilius; 
yet, the ph^^sical signs are vague and the 
shock is out of proportion to them. The 
collapse goes on to coma and the patient 
dies in a few days in profound depression. 
Such a picture has led to surgical interven- 
tion, as was deemed the proper choice in 
the cases of Bradnitz, Barsoum and our 
own. The second type, called the asthenic 
type, is characterized bj" a marked asthenia 
which progresses to a fatal termination. In 
the third type, nervous symptoms dominate 
the picture, being characterized by either 


delirium, convulsions, coma or a typhoid- 
like state. Lavenson has suggested a fourth 
type which includes cases of sudden death 
of infants in which nothing is found at 
autopsy but adrenal hemorrhage, and a 
fifth type in children comprising those 
cases which are associated with purpura 
of the viscera and skin. The last type is 
considered by most writers to be due to the 
severe toxemia and the adrenal hemorrhage 
is a manifestation of the general hemor- 
rhagic tendency. 

SIGNS AND SYMPTOMS 

The signs and symptoms of adrenal 
apoplexy are manj' and this makes the 
diagnosis before autopsy most difficult. 
These can, however, be divided into two 
groups according to the physiology of the 
disease condition: Signs of acute adrenal 
insufficienc}’ are rapid respirations, hj'per- 
P3'rexia, rash and petechiae, gastrointesti- 
nal disturbances, such as, vomiting, 
diarrhea, and abdominal pain, and nen'ous 
manifestations, such as, twitching, convul- 
sions and coma. Signs attributed to adrenal 
hemorrhage are shock, collapse, weak 
irregular pulse, cold extremities, increasing 
pallor, air hunger, a distended abdomen 
with pain and Infrequently a palpable 
tumor in one or both kidney areas. The 
Sargent White line, once thought to be an 
important sign of adrenal disease, has non 
been found to be of no significance. The 
leukocj'te count may be high and the blood 
pressure tends to be low. 

DIAGNOSIS 

The manifestation of severe abdominal 
symptoms with few or no physical signs m 
a patient who presents definite nen'OUS 
manifestations, profound asthenia and 
gradual decline in blood pressure should 
suggest adrenal disease. Materna has sug- 
gested the frog pupillary reaction as an 
intravitam diagnostic aid in the recognition 
of adrenal intoxication and gives complete 
directions for the procedure. Unfortunatel> 
there is no pathognomonic sign. 
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TREATMENT 

The reports of cases of adrenal apoplexy’ 
diagnosed and successfully treated are 
extremely rare. At the present time, treat- 
ment consists of rest, M'itli or M'ithout seda- 
tion, the injection of adrenalin and a potent 
adrenal cortical extract, and a maintenance 
of a normal Avater balance and normal 
blood chemistry. Intravenous fluids may 
consist of either 5 or lo per cent glucose 
solution, physiological saline or Ringer’s 
solution. The value of desoxycorticosterone 
is, as yet, not reported. Blood transfusions 
are indicated as supportive measures. 
Blood plasma may be used to counteract 
the shock. Blood cultures should be taken 
and when positive, antiserum should be 
used along with chemotherapy. Surgerj-, 
theoretically, offers a little hope in the 
unilateral adrenal hemorrhage, although no 
patients have recovered in cases of adults, 
but it is apparently of no avail in bilateral 
cases. 

CONCLUSION 

In reviewing the literature from 1928 to 
the present time, twenty-two cases of acute 
adrenal hemorrhage in the adult have been 
reported. 

Two unique cases of unilateral adrenal 
apoplexA' in the adult occurring at Harper 
hospital have been presented. 

An attempt has been made to present a 
clear-cut, clinical picture of adrenal apo- 
plexy in the light of present day knowledge. 

I wish to acknowledge the encouragement 
and advice of Dr. Plinn Morse, Pathologist to 
Harper Hospital, and of Dr. A. D. McAIpine, 
Chief of Surgical Staff of Harper Hospital. 
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In the upper extremity . . . nonunion in the forearm, and deformity 
and stiffness at the wrist, are frequently the result of early and injudicious 
attempts to exercise, manipulate, massage, or use arms and wrists in tvhich 
fractures have occurred. 

From — “Wounds and Fractures” — bj' H. Winnett Orr (Charles C. 
Thomas). 
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O NE of the fundamental principles in 
the treatment of any fracture is the 
maintenance of the replaced frag- 
ments in corrected position until callus is 
formed. In oblique, spiral or badly com- 
minuted fractures of the long bones, in 
■which it is impossible to make the ends 
of the fragments engage, the maintenance 
of position has always been a major prob- 
lem. Unless some form of continued fixation 
is used, the bones tend to slip after reduc- 
tion, resulting in overriding, malalignment 
and shortening. Manj- methods have been 
designed to meet this problem, as references 
to standard textbooks on fractures^’-’® will 
disclose. Many of the methods afford 
adequate reduction of fractures but have 
certain disadvantages from the viewpoints 
of the surgeon, the physical therapeutist 
and the patient. A few methods, simple and 
orthopedically sound, have proved to be 
entirely satisfactory. It is the object of this 
paper to- draw attention to one of the most 
satisfactory procedures for managing diffi- 
cult fractures of long bones. 

Other methods by which this type of 
fracture may be reduced and the fragments 
controlled include operative treatment, 
traction and suspension. Open operation is 
not to be recommended, because a simple 
fracture is thus converted into a com- 
pound one with the danger of infection. ■* 
Operative reduction adds surgical trauma 
to a severe injury. Furthermore, the forms 


of internal fixation that are commonly 
used, such as wire sutures. Lane plates 
and Parham bands, are foreign materials, 
whose contact with bone may lead to 
later complications. If bone grafts are 
used to fix the fragments, there is additional 
trauma and the operation is prolonged. 
Finally, open reduction necessitates an 
extensive experience in bone surgery as 
well as the co-operation of an exceptional!}' 
well trained operating team. 

Traction and suspension methods are 
satisfactory in the management of these 
fractures. To be effective, any form of 
traction must have certain essentials. 
Once the traction has been applied, it 
should remain fixed without the need of 
constant attention and it should have no 
injurious eflect upon other tissues. In 
addition, traction methods should be so 
simple and adaptable to given conditions 
that they can be used by a practitioner 
with limited experience in this particular 
field. Many of the traction methods in use 
fail to meet these requirements. 

In skin traction, for instance, there is 
always a possibility that the moleskin 
might slip, regardless of how carefully it 
has been applied. “Ice tongs” or pins in 
the bones might become loose and, due to 
the motion of these foreign materials in 
the bones, irritation, necrosis and occa- 
sionally osteomyelitis may result. Other 
forms of traction require daily adjustments 


* From the Fracture and Orthopedic Service of Gouverneur Hospital, Department of Hospitals, New York 
City. Read at the Symposium on Fractures at the American Congress of Physical Therapy, September 8, 1939, 
New \ ork City and at the “Fracture Day” of the New York and Brooklyn Regional Fracture Committee, New 
York City, February 23, 1940. 
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to counteract the altered line of pull due hospital, daily adjustment of all traction 
to changes in the patient’s position. These cases consumes a considerable amount of 
changes in position majf be either volun- the time. 



Fig. I. These commonly used instruments, plus fracture 
table, \-ray apparatus and plaster of Paris, constitute all 
the equipment which is required. 


tary or necessitated by nursing care. Traction methods require long periods 
Traction has, in fact, been described as of recumbency until sufficient callus has 
“dynamic energ}’^ and must be guided and formed to insure the retention of the frag- 



Fic. 2. Diagram showing fracture in horizontal position, 
as viewed on operating table, giving details of tautening 
bolts attached to wires. 


varied from day to day as the position of 
the fragments change in response to the 
forces exerted on them.”* In an active 
* Key, J. A. and Conwcll, H. E. The Management of 
Fractures, Dislocations and Sprains. 2d ed., p. 84. 
St. Louis, 1037. C, V. .\losb\ Co. 


ments. This prolonged recumbency result 
in marked atrophy of the muscles as we 
as circulator^" changes, which interfere 
with the rehabilitation of the patient. I 
the traction has been applied through 
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joints, the changes that take place in their method” of treating oblique fractures of 
supporting tissues make it diOicuIt to the tibia and fibula. Reduction is obtained 
restore complete function. From the pa- on a special frame by skeletal traction 



Fic. 3. After tuo attempts at closed reduction else- Fig. 4. A'-ray made on operating 
^^here, patient came to Gouverneur Hospital. tabic during reduction. 


tient’s viewpoint, long periods of hos- 
pitalization are an economic burden. 

The appreciation of the disadvantages 
of such methods led to the development of 
various forms of traction that would main- 
tain the reduced fragments in position and 
remain “truly fixed.”® Surgeons interested 
in the construction of mechanical appli- 
ances devised apparatus by which both 
reduction and adequate maintenance were 
possible Instrument makers built appli- 
ances, such as the Zimmer apparatus, 
which proved efficacious. Many of these, 
however, proved complicated and difficult 
to apply and the results were not always 
satisfactory. Then, too, the cost of such 
equipment often precludes its use in small 
hospitals or by those who seldom treat the 
fracture. 

A stage in the development of fixed 
traction is exemplified by Bohler’s excellent 


through the os calcis. Modified Steinman 
pins are inserted above and below the site 
of fracture and plaster splints are carefull}' 
molded about the pins to hold them fixed. 
A circular plaster bandage is then applied 
in which the splints and pins are incor- 
porated. This method of treatment has the 
advantage of permitting a patient with an 
uncomplicated fracture to be ambulatory 
and to bear weight in one week after 
reduction. On the other hand, Bohler’s 
method, as well as its various modifica- 
tions, has certain disadvantages in being 
limited to the treatment of fractures of the 
leg, requiring a special frame that is 
limited in use, special type of pins and, 
finally, a circular plaster casing that is 
heavy and cumbersome when applied over 
plaster splints. 

Still further efforts to obviate all the 
difficulties in managing oblique fractures 
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of the long bones have resulted in the 
development of several satisfactory meth- 
ods. One of these, which the writers 



Fig. 5. Apparent distraction is due to 
magnification from the remote place- 
ment of the film. 

advocate, is based on the use of a small 
tautening bolt described by Thomson and 
Ferciot.^- The results have been so com- 
pletely satisfactor}^ that the method is to 
be recommended. It is a simple procedure, 
based on sound orthopedic principles,^® 
that provides for fixed traction. It inter- 
feres in no way with the circulation, re- 
quires no adjustment from the time of its 
application and insures protection until 
healing has been established. From the 
standpoint of reduction, the method is 
entirely satisfactor3’’, insuring restoration 
of both alignment and the length of the 
extremity. Joint function is preserved.^^ 
The equipment required, in addition to 
the tautening bolts, is usuallj’^ available to 
anj'one, even to those who have a limited 
amount of fracture work. 


METHOD ADVOCATED 

Equipmcnl. The materials required are: 
A fracture or orthopedic table, two Kir- 
schner wires, a drill, two spreaders, a 
fluoroscope or portable -v-raj', plaster 
bandages, four tautening bolts with pres- 
sure plates, two ordinar^^ end wrenches, a 
wire cutting plier and a file. (Fig. i.) 

Technic. At the Gouverneur Hospital, 
the emergency care is given by an ambu- 
lance or admitting surgeon. The fracture 
is adequatelj’^ splinted, hemorrhage is 
controlled and compound wounds are 
properl3' dressed. A roentgenogram is 
taken to ascertain the exact nature of the 
fracture. An attending orthopedic surgeon 
is called. Then, the patient with the in- 
jured extremity — still in the original splint 
— is transported to the operating room. 
Such handling of a fracture case allows 
definite, and frequentl3'^ final, treatment to 
be completed within three or four hours 
after the accident. 

When there are no complicating factors, 
the patient, with the limb still in the 
splint, is placed on the fracture table in 
the operating room. Appropriate anesthesia 
is administered. In fractures of the lower 
e.xtremity, the normal leg is attached to 
the traction foot piece of the table, which 
together with the perineal bar provides 
later countertraction. In fractures of the 
upper extremity, a bod3’^ rest acts as the 
point of countertraction. 

With the patient anesthetized and the 
original splint removed, the skin is pre- 
pared in routine manner. The sites for the 
insertion of the wires should be selected 
carefull3s as the wires must be put m 
place quickl3'^ and at the first attempt. The 
wires should be so placed in the bone as 
to avoid the hematoma as well as nerves, 
blood vessels, epiph3'^seal regions and the 
joints. Large bow spreaders are placed on 
the wires, the surgeon taking care to keep 
the spreaders as far awa3'’ from the limb 
as possible, in order to allow passing a 
plaster bandage between the spreaders and 
the skin surface. The spreaders are tight- 
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ened to render the wires taut. The spreader hardened, all traction is released, the 
from the upper wire is attached to the spreaders are bandaged to the casing and 
overhead crossbar to make the upper frag- the patient is put to bed with the limb 



Fig. 6. Reduction completed; cast ap- Ftc. 7. The pressure plates and 
plied incorporating -svires. tautening bolts attached out- 

side of cast. 

ment stable. If the distal wire has been 

placed well down the extremity — for ex- elevated on pillows. No suspension is neces- 
ample, in the lower tibia or in the os calcis sary. Within the next forty-eight hours, a 
— the spreader from this wire is attached second roentgenogram is taken to verify 
to the fraction foot piece. If such an the position of the fragments. If the reduc- 
attachment cannot be made, traction is tion is satisfactory, the pressure plates are 
secured by attaching the extremity to the placed over the wires, the tautening bolts 
foot piece in the conventional manner. As are applied snugly against the plates and 
traction is placed on the injured limb, the set screws are tightened in place against 
countertraction is simultaneously insti- the pressure plate to insure the tautness 
tilted. The fragments are manipulated into of the wire. (Fig. 2.) The spreaders are 
position. If the fracture is a compound one, then removed. The protruding wires are 
the Orr method^-’ or some other appropriate cut flush with the head of the bolts to 
treatment is carried out. The position of obviate any danger of injury to the patient 
the fragments is checked by the fluoroscope or attendants. (Figs. 3 to 8.) As soon as the 
or by a roentgenogram. patient’s general condition warrants, he 

Following reduction, a plaster casing may become ambulatory with the aid of 
incorporating both wires is applied. It crutches. (Fig. 13.) 

should extend far enough above and below Results. There has been no case of 
the site of the fracture to secure immobil- nonunion and no appreciable shortening 
ization. The plaster is flattened around the in the cases which it has been possible for 
wires where the slotted pressure plates will us to follow to the completion of treatment, 
be applied later. When the casing is Any persisting deformity has been so slight 
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Fig. 8. Eight weeks after reduction; sufficient callus to 
maintain reduction. U'ires are removed. 



Fig. 9. Fig. 10. 

Figs. 9 and 10. Two cases each showing reduction with tautening bolts attached to wires. Reduction 
maintained by fixed skeletal traction. Tautening bolts assure continuous tension of wires. 
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that it has not interfered with the return 
of normal function. Late pain has not been 
a conspicuous complaint. In severe frac- 

T 


■5 






Fig. 1 1. Lateral view of fr.ic- Fig. 
tore shown in Figure 12. 

turcs of the lower tibia and fibula, the usual 
protracted periods of healing Avere en- 
countered. 

In only one case Avas there a complication 
from the method. This Avas a persistent 
sinus at the site of the Avire. As a rule, the 
sites of penetration of the Avlres healed 
promptly. 

ADVANTAGES OF THE METHOD 

Bv this method, a satisfactorv reduction 
is obtained and the maintenance of the 
replaced fragments is insured, even in the 
most dilTicult fractures. The fundamental 
principles of the treatment of fractures are 
observed, in that correct alignment is ob- 
tained Avithout subjecting injured tissues to 
further trauma. The plaster casing and the 
tautening bolts insure immobilization and 
prevent motion betAveen the Avires and the 
bones, Avhich motion is at times respon- 
sible for bone necrosis and osteomyelitis. 

The method is simple and the required 
equipment is usually aA'ailable. Continu- 
ous, fixed countertraction is proA'ided by 
the fracture table, thereby eliminating the 


need of both special countertraction on the 
upper fragment and an additional support 
for the knee. 



12. Antcropoiterior view of frac- 
lurcsliown in Figure ii. 



Fig. 13. Patient ambulatory with 
tautening bolts attached outside of 
cast. 

Early activity stimulates the formation 
of callus, shortening the period of immo- 
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bilization. Weight bearing without protec- 
tion is possible as early in this method as 
following any other treatment. 

To the physical therapist, the great 
advantage of this method is the preserva- 
tion of muscle tone and circulation. This is 
accomplished by early ambulation per- 
mitting muscular activity and frequent 
changes in the position of the extremity. 
As a result, when the patient comes to the 
physical therapeutist for treatment, he is 
in the best possible condition, in contrast 
with the patient who has a sluggish cir- 
culation and muscle atrophy as the result 
of prolonged recumbency. Early activity 
stimulates the formation of callus and 
thereby" shortens the period of immobiliza- 
tion. It is sometimes possible to remove 
part of the casing after the first few weeks 
to permit motion of adjacent joints. In 
view of the patient’s good condition and 
the advantage of beginning physical ther- 
apeutic measures early, the physical ther- 
apeutist is able to rehabilitate the patient 
in the shortest possible time and to restore 
the maximum function. 

SUMMARY 

A simple method has been described that 
insures both the reduction and the main- 
tenance of position in oblique, spiral and 
comminuted fractures of the long bones. 
One of the great advantages of the method 
is its simplicity, which makes it possible 
for any doctor to use the procedure, even 
one having a minimum of equipment at 
his disposal. 

By the use of this method, the circula- 
tion, muscle tone and joint function are 
preserved, thereby aiding the physical 


therapeutist in rehabilitating the patient 
and restoring normal function. 

Appreciation is expressed to Dr. Walter D. 
Ludlum, Jr. and to Dr. Dante P. Dapolonia 
for the inclusion of one of their cases and 
to Dr. Eugene Iseppettini for some of the 
photography. 
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THE DIAGNOSIS OF LOW BACK PAIN OF ORTHOPEDIC 

ORIGIN* 

AN ANALYSIS OF SIXTY'TWO CASES 
Ernest A. Brav, m.d. 

Associate in Orthopedic Surgery, Jewish Hospital 
PHILADELPHIA, PENNSYLVANIA 


I N spite of an extensive literature on the 
etiology and diagnosis of low back 
pain, this symptomatic disturbance 
continues to present itself all too fre- 
quently as a perplexing problem. Many 
outstanding contributions have set forth 
methods of etiologic classification and 
numerous tests and signs have been 
described to further accurate diagnosis. 
Roentgenologic technic has been modified 
and this medium has been used as a means 
of comparison with clinical findings in 
order more certainly to appraise the 
importance of the history and physical 
signs. 

While relief of discomfort and return of 
function constitute the ultimate purpose 
of treatment, the cause of the low back 
pain must be determined if the proper 
therapeutic measures are to be applied 
promptly. Essentially, it must be decided 
whether the origin of the patient’s pain is 
bony, articular, nervous, nuisculoligamen- 
tous or referred from some distant and 
apparently unrelated physiologic system. 
An attempt is then made to determine the 
exact area of the causative lesion and its 
pathologic type. It is here that the greatest 
dilliculty arises, in spite of the array of 
diagnostic procedures which have been 
suggested from time to time. Many of 
these have been extremely helpful. Others 
have merely added to the confusion. 
Probably every one has added an addi- 
tional hazard, namely, that of a false sense 
of diagnostic security. It has already been 
pointed out that there is no single pathog- 
nomonic sign of any definite lesion causing 


low back pain. In this study an attempt 
has been made to estimate the value of 
clinical signs and symptoms in the exact 
diagnosis of low back pain which is of 
orthopedic origin. 

.MATERIAL 

These observations were made on a 
series of patients who presented themselves 
at the Backache Clinic. Of seventy con- 
secutive patients, sixty-two cases of back 
pain of orthopedic origin were thoroughly 
studied. There were forty-four females and 
eighteen males. The ages varied between 
seventeen and seventy-three. There were 
three in the second decade, seven in the 
third, fourteen in the fourth, twenty-four 
in the fifth, eight in the sixth, four in the 
seventh and two in the eighth. The dura- 
tion of symptoms ranged Between one 
week and twenty years. In three cases the 
complaints were present for less than 
a month, in nine between one and five 
months, in three between six and twcKc 
months and in fortv-seven for o^■er a vear. 

All cases had detailed study of the 
symptomatology and physical signs. The 
important studies in the symptomatology 
included the relationship of trauma and 
infection, the history, location, type, mode 
of onset and radiation of pain, together 
witli the factors producing relief and 
exaggeration, the relation of pain to 
menses, the location of paresthesia and the 
character and location of stiffness with 
the elfects of activity and change of posi- 
tion on this complaint. 
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The emotional factor was estimated in 
all cases. A detailed physical examination 
was made in the sitting, standing, prone, 
supine and side positions. Observations 
were made regarding the effect of posture 
on pain, alteration in spinal curves, range 
of spinal motion with production of pain, 
muscle spasm, condition of leg reflexes, 
equality of leg length, atrophy, muscular 
weakness, change in sensation, and areas of 
back, buttock, abdominal, groin and leg 
tenderness. Rectal examination was done 
in all cases. General posture and static 
weakness of the feet were appraised and a 
search was made for nodules and masses 
in the back and buttock. Special diagnostic 
tests included straight leg raising with and 
without dorsiflexion of the foot, Ober, 
Gaenslen, Nachlas, fabere and Yergason 
tests and the effect produced by special 
motions and forces such as hyperflexion 
and hyperextension of the back, compres- 
sion of the anterior-superior spines, lateral 
leg bending, internal rotation of the hip, 
hyperextension of the hip, iliac twist and 
coccygeal pressure. 

All patients had complete roentgenologic 
examinations including views of the pelvis, 
antero-posterior and lateral views of the 
dorsal and lumbar spine, a lateral view 
focused over the lumbosacral joint, and 
oblique views of the lower lumbar region. 
Studies were made to eliminate the possi- 
bility of urologic, gynecologic and gastro- 
intestinal causes of low back pain. Routine 
blood and urine studies were made on all 
patients. The possibility of foci of infection 
in the teeth, tonsils, prostate or uterine 
cervix was investigated. A neurologic 
opinion was obtained when indicated 
and in one case lipiodol was used for a 
myelogram. 

AN.-M.YTICAL STUDY 
DIAGNOSIS 

The clinical diagnoses were made in the 
usual manner after completion of the 
detailed studies and were divided into two 
classifications: first, as to the area of the 


causative lesion and, second, as to the type 
of pathologic process thought to exist. In 
the area classification, thirty-two were 
thought to be lumbar, thirteen lumbo- 
sacral, three dorsolumbar, nine sacroiliac, 
two lumbar and lumbosacral and three 
lumbar and sacroiliac. In the type classifi- 
cation, forty-one w'ere thought to be due 
to sprain or myofascitis, fourteen to 
hypertrophic arthritis, three to hyper- 
trophic arthritis and strain, two to atrophic 
arthritis and strain, one to protrusion of a 
disc and one to osteochondritis (sacroiliac). 

While a definite organic lesion was 
thought to be present in all of these cases, 
there was a significant functional element 
in twenty-one. In forty-one it w'as believed 
that the emotional make-up of the patient 
played no part whatever in the complaints. 

TRAUMA 

There were no acute traumatic cases 
such as are encountered in industrial work. 
The great majority of our patients had 
complaints of long duration and in only 
eight cases was there a history of an injury 
at the time of onset of the back pain. In 
four of these there w'as the history of a back 
strain and in four a fall on the back. In 
an additional three cases the patients 
recalled a fall on the back some time prior 
to the onset of symptoms and apparentl}' 
unrelated to them. In fifty-one cases there 
w-as no history of any form of related 
trauma. 

INFECTION 

In thirty-eight patients various possible 
foci of Infection were discovered. These 
occurred in the teeth in six patients, in the 
tonsils in fourteen, the urinary' tract in 
two, the pelvis in two, the sinuses in one 
and there were multiple areas of infection 
present in thirteen. It was, nevertheless, 
our belief and the belief of our consultants 
that in-onlj' two of these cases was there a 
definite connection between the infected 
area and the patient’s complaints. One of 
these was tonsillar infection and the other 
dental. 
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ASSOCIATED CONDITIONS 

In fourteen patients there were asso- 
ciated conditions which might give rise to 
pain in the lower back. In eight there was a 
gynecologic condition present, in one an 
inguinal hernia, in four urologic lesions and 
in one a malignancy of the bowel. In all of 
these patients, however, we were of the 
opinion that there was definite and ade- 
quate orthopedic cause for the patient’s 
complaints. 

CHARACTER OF PAIN 

In describing the pain, eighteen patients 
stated it was sudden in onset, while forty- 
four described it as gradual. Concerning 
the character of the discomfort, it was 
apparently dull and aching in thirty-eight, 
sharp and shooting in eleven and a com- 
bination of the two in thirteen. The pain 
came in definite attacks with free intervals 
in nine cases, it was steady although vary- 
ing in severity in forty-two, and in eleven 
there was a combination of severe attacks 
with less severe pain in the intervals. 

Relief of the discomfort was produced by 
rest in fift}--t\Yo of the sixty-two cases. 
Seven patients stated that the pain was 
constant and that there was no relief by 
any method. There was relief by lying 
on the back in twenty-one cases, by lying 
on the side opposite the discomfort in six, 
by lying on the side of the discomfort in 
four, by the erect position in two, by lying 
on the abdomen in four, by flexing the 
knees in one case and bv anv change of 
position in three cases. 

Regarding exaggeration of the pain, 
forty-nine patients stated that it was more 
severe upon any form of activity. In 
fourteen it was increased by forward bend- 
ing, in one by lying on the side of the 
discomfort, in three by sitting, in two by 
the erect posture and in six the discomfort 
was constant. Simple change from one posi- 
tion to another caused increased pain in 
thirty-eight cases, while change of weather 
was apparently an exaggerating factor in 


twenty-five cases. The discomfort was 
increased at the time of the menses in eight 
cases, while in thirtv-six there was no 
apparent change at these times. 

A stud}' was made of the relationship 
between the character of the low back pain 
and the diagnosis. It was soon apparent 
that the various types, methods of relief 
and of exaggeration of pain were noted 
proportionately in the several diagnostic 
groups and were of no significant assistance 
in determining either the site or type of the 
pathologic lesion. It was noteworthy that 
change of weather was an exaggerating 
factor in similar proportion in the cases 
due to strain and in those due to arthritic 
changes. 

NUMBNESS AND STIFFNESS 

Fifteen patients presented subjective 
changes in sensation in the leg and one in 
the buttock. In forty-seven no disturbances 
of this nature were noted. 

Subjective stiffness of the back was 
present in twenty cases and of the hip in 
two cases. The stiffness was noted only 
in the morning on arising in sixteen cases 
and was a fairly constant complaint in six 
cases. In the patients who complained of 
stiffness, this sensation was exaggerated 
by change from one position to another in 
nineteen, whereas in three change of posi- 
tion had no effect. In seventeen, the stiff- 
ness seemed to decrease with activity, while 
in five activity produced no change. 

There was no definite relationship be- 
tween the incidence of these complaints 
and the clinical diagnosis. There was no 
significant difference in the frequency with 
which these symptoms were found in the 
various diagnostic groups. Stiffness of the 
back was apparently more frequently 
noted in lumbosacral cases than in any 
of the others, but it was found in similar 
proportions of the cases of strain and those 
due to arthritis. Increase of stiffness by 
change of position and decrease upon 
activity were also noted equally in these 
latter groups. 
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AUiiA <)I- COM ft. A INIS 

In lorly-live cases the patients coin- 
piainccl of pain “in the lower back.” This 
inchiclccl the center of the lower back, one 
side, or both sides. In ten cases the eom- 
piaini was “in the buttock,” either uni- 
lateral or bilateral. !n seven cases the pain 
was noted “in the back” or “in the middle 
of the back,” the impression beinj: fiiven 
that it was not low in the back, although no 
case of pain in the dorsal rej^ion has been 
included in this series. 

There was an interesting; relationship 
between the area of complaints and the 
diagnoses. In the area cla.ssification, in 
all the lumbosacral cases the complaint 
was of pain in tlic lower back. Of the sacr<»- 
iliac cases, nine of twelve patients com- 
plained of pain in the lower back, with only 
three in the buttocks. Of the thirty-two 
lumbar cases, twenty patients complained 
of pain in the lower back, seven of pain 
in the buttock and five of pain in the mid- 
dle of the back. All patients complaining 
of pain in the middle of the back were 
either lumbar or dorsolumbar cases in 
■x origin. In the type classification, the com- 

, plaint of pain in the middle of the back was 

found in four of fourteen cases of hyper- 
trophic arthritis and in only one of forty- 
one cases due to strain. 

LATERALITY OF COMPLAINTS 

In fifteen patients the back pain was 
present only on the right side and in fifteen 
it was only on the left. Seventeen patients 
described it as bilateral, while fifteen 
stated that it was directly in the middle 
of the back in the line of the spinal column. 
In relation to the area of the lesion, the 
pain was unilateral in seventeen of thirty- 
two lumbar cases, ten of twelve sacroiliac 
cases and only three of fifteen lumbosacral 
cases. The complaint was either bilateral 
or in the midline of the spine in fifteen of 
thirty-two lumbar cases, two of twelve 
sacroiliac cases and twelve of fifteen lumbo- 
sacral cases. There was no significant 


rclatiunshij) between the laterality of com- 
plaints and the lyj)e of existing pathology. 

UEFEinU-.O PAIN 

In tliirty-live patients the pain was 
confined to the lower back, but in twenty- 
seven there was radiation to one or both 
lower extremities. In twenty-four the 
radiation was unilateral and in three it 
was bilateral. In twenty cases the radiation 
of pain was sciatic in distribution, in one 
case it was in the area of the outer thigh, 
in three the front of the thigh, in one the 
region of the groin and in two cases the 
reference occurred in the lower abdominal 
tjuadrant. 

In relation to the area of the causative 
lesion, sciatic radiation of pain was noted 
in seven (22 per cent) of the lumbar cases, 
in four (27 per cent) of the lumbosacral 
cases and in nine (75 per cent) of the sacro- 
iliac cases. The dorsolumbar cases pre- 
sented no area of radiating pain. The 
patients with radiation to the outer thigh, 
front of the thigh, groin and abdomen were 
all thought to have lumbar lesions. In the 
casc.s with bilateral radiation of pain, 
one was lumbar, one lumbosacral and one 
.sacroiliac. There was no .significant differ- 
ence in the relationship between the various 
types of causative lesions and the radiation 
of pain. Sciatic radiation was present in 
30 per cent of the cases due to strain or 
myofascitis and in 30 per cent of the cases 
due to hypertrophic arthritis. The pro- 
truded fifth lumbar disc and the sacroiliac 
osteochondritis both produced sciatic pain. 

LIMITED, PAINFUL SPINAL MOTIONS 

In forty-three cases there was no signifi- 
cant limitation of spinal motion. Limita- 
tion, when present, was chiefly on anterior 
bending in six, on posterior bending in 
three, bending to the side opposite the 
painful area in one and limitation in all 
directions was noted . in seven. In nine 
cases, anterior bending in the sitting posi- 
tion was definitei}' freer and less painful 
than in the erect posture. Limitation of a 
certain direction of spinal motion seemed 
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to bear no definite relationship to the 
diagnosis except that cases of strain 
seemed to be accompanied by limitation 
in one direction, either anterior or posterior, 
while those due to hypertrophic arthritis 
were more apt to have limitation in all 
directions. Similar proportions of these two 
groups presented no limitation whatsoever. 

Improvement in the range and comfort 
of anterior bending occurred in the sitting 
position in five of twelve sacroiliac cases, 
two of thirty-two lumbar cases and two 
of fifteen lumbosacral cases. 

Sixteen patients complained of no pain 
on spinal motion. In twenty, pain was 
noted in the lumbosacral area, in eighteen 
it was present in the buttock or posterior 
sacroiliac area, while in seven pain was 
lumbar in distribution. Leg pain was 
produced in only one patient upon spinal 
bending. Lumbosacral pain was produced 
in eight of fifteen lumbosacral cases, eleven 
of thirty-two lumbar cases and in only one 
of twelve sacroiliac cases. Sacroiliac pain 
was produced in nine of twelve cases 
thought to be sacroiliac in origin, in three 
of fifteen lumbosacral cases and in six of 
thirty-two lumbar cases. Lumbar pain was 
noted only in lumbar and dorsolumbar 
cases. There was no definite relationship 
between pain on motion and the type of 
causative lesion. 

Passive, forced thigh flexion was painful 
in seven of fifteen lumbosacral cases, 
three of thirtv-two lumbar cases and three 
of twelve sacroiliac cases. In all cases in 
which this manipulation was painful, the 
condition was thought to be due to strain. 

POINTS OF TENDERNESS 

In eight cases there were no areas of 
tenderness in the back or buttock. In nine- 
teen cases there was tenderness at a single 
anatomic area. Tenderness was present 
at the lumbosacral joint in nine, over the 
lumbar spinous processes in three, over the 
posterior superior iliac spines in four, over 
the paraspinal lumbar muscles in two and 
over the lumbosacral facets in one. 

In by far the largest nuriiber of patients 


the areas of tenderness were multiple. 
In general, there was no direct relationship 
between the area of the lesion and the 
points of tenderness. However, in three 
cases with lumbar spinal tenderness alone, 
all were thought to have lumbar lesions, 
and all were diagnosed hypertrophic arthri- 
tis. In five cases in which there was chiefly 
sciatic notch tenderness in conjunction 
with lesser points of tenderness elsewhere, 
all were diagnosed as sacroiliac conditions 
and the causative lesion was thought to be 
a strain. 

REFERRED TENDERNESS 

In addition to the areas of tenderness of 
the back and buttock, there were in nine 
patients additional tender areas whieh were 
thought to be due to referred skin sensi- 
tivity secondary to the back condition. 
This referred tenderness was present in 
the abdomen and groin alone in three 
cases, in the thigh and leg alone in two 
cases and in multiple areas in four cases. 
There was no relationship between the 
area or the type of the causative lesion 
and the area of referred tenderness which 
it produced. 

There was similarly no parallel between 
the patients’ complaints of radiation of 
pain and the type of referred tenderness. 
In five cases in which there was no radiat- 
ing pain, areas of referred tenderness were 
determined. In onl}"^ one patient with defi- 
nite sciatic radiation of pain was there 
referred tenderness in the sciatic distribu- 
tion. In sixteen patients with sciatic radia- 
tion there was no referred tenderness, in 
two the tenderness was in the abdomen 
and groin and in one it existed in multiple 
areas. 

ROENTGENOLOGIC FINDINGS 

The roentgenograms revealed lumbo- 
sacral anomalies including as^mimetrical 
facets in twenty-eight cases, hypertrophic 
arthritis in thirty-seven, atrophic arthritis 
in one and scoliosis in eighteen. The lumbar 
cur\-e was increased in seven and reduced 
in eleven. There was narrowing of the 
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intervertebral discs (excepting the lumbo- 
sacral disc) or vertical herniation of the 
nucleus in eight cases. Bone density was 
decreased in four cases. Developmental 
changes consisting of epiphysitis, osteo- 
chondritis and associated ligamentous cal- 
cification were noted in ten patients. 

Posterior narrowing of the lumbosacral 
intervertebral disc was present in thirteen 
cases. Posterior displacement of the fifth 
lumbar vertebra was noted in four patients. 
The lumbosacral articular facets presented 
blurring or narrowing in seventeen cases 
and sclerosis in four cases. In four patients 
the roentgenograms revealed no abnormal 
findings. 

Dorsal changes occurred in the roent- 
genograms in thirty cases, dorsolumbar 
changes in twenty-eight, lumbar changes 
in forty, lumbosacral changes exclusive of 
anomalies in eighteen and sacroiliac changes 
in six cases. 

There was no definite relationship be- 
tween the clinical diagnoses and the areas 
on the roentgenograms showing the great- 
est abnormality. Thus, of twenty-eight 
patients showing lumbosacral anomalies 
in the roentgenograms, only eight were 
diagnosed as having lumbosacral lesions. 
Conversely, of thirty-two patients with 
the diagnosis of lumbar lesions, only 
twenty showed this area to be the one 
principally involved on the roentgenogram. 
Of thirteen lumbosacral lesions this area 
was principally Involved in six. Of nine 
sacroiliac lesions, the sacroiliac joint showed 
the greatest change in the roentgenogram 
in only one case. 

LEG REFLEXES 

The patellar reflexes were considered 
normal in all cases. The Achilles reflexes 
were unilaterallj^ absent in three cases 
and they were diminished in two patients, 
one unilateralljr and one bilaterally. In 
relation to the area of pathology, altered 
reflexes were noted in four lumbosacral 
cases and one sacroiliac case. In relation 
to the type of pathology, four were noted 
in conditions due to strain and one in the 


case of protruded intervertebral disc. The 
patientwith bilateral diminution of Achilles 
reflexes was diagnosed as a lumbosacral 
strain. 

STRAIGHT LEG RAISING 

Straight leg raising was normal and 
painless in forty-six patients. There was 
unilateral painful limitation in eight cases 
and bilateral painful limitation in four 
cases. In four patients the range was nor- 
mal, but the manipulation produced pain 
at the lumbosacral region in two cases 
and in the buttock in two cases. Limited 
painful straight leg raising occurred in 
five of thirty-two lumbar cases, in five of 
fifteen lumbosacral cases and in six of 
twelve sacroiliac cases. The very great 
majority of cases with limited straight leg 
raising were thought to be due to strain. 
It was noted in the protruded interverte- 
bral disc and the sacroiliac osteochondritis. 
In two patients straight leg raising on both 
sides was limited and caused pain only on 
the side of the complaints. Both of these 
cases were thought to be sacroiliac in 
origin. 

Dorsifiexion of the foot caused an in- 
crease in pain on straight leg raising in 
three of the sixteen cases. In one patient 
with negative straight leg raising, dorsi- 
flexion of the foot at the normal limit 
produced pain in the lower back. In these 
four cases with pain on dorsifiexion of the 
foot, one was lumbosacral, one lumbar and 
two sacroiliac. Three occurred in cases 
due to strain and one in the protruded 
intervertebral disc. 

LEG LENGTH 

There were forty-nine patients with 
equal leg length. In thirteen cases there 
was asymmetry, the right leg being shorter 
in ten and the left leg in three. The as3'm- 
metrical cases were noted in all of the 
groups of the area classification in similar 
proportion, but it is noteworthx'^ that in 
the type classification twelve were in 
cases thought to be due to strain and one 
was in the case of protruded disc. There 
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was no asymmetry in the cases due to 
arthritic changes. There was no relation- 
ship between the side of the leg shortening 
and the laterality of the patient’s 
complaints. 

MUSCLE POWER AND SENSATION 

Muscle power of the legs was normal in 
all cases. While many patients presented 
subjective changes in sensation of the ex- 
tremities, actual diminution of sensation 
in the thigh and leg was noted in only two 
cases. In neither of these did the sensory 
changes correspond to any definite cutane- 
ous nerve distribution. One of the cases 
was diagnosed sacroiliac strain and the 
other lumbar hypertrophic arthritis. 

ATROPHY 

Atrophy of the lower extremities was 
determined by circumferential measure- 
ments at the upper margin of the patella 
and at points six inches above and below 
it. Atrophy was considered significant only 
if there was a dift'erence in measurement 
of at least three-fourths inch in the thigh, 
one-half inch above the patella or one- 
half inch in the calf. In forty-one cases no 
atrophy was noted. There was atrophy 
of the thigh in seven cases, of the calf in 
nine, of the thigh and calf in four, and in 
one patient there was atrophy of the thigh 
with contralateral atrophy of the calf. 
The atrophy was right-sided in twelve, 
left-sided in eight, and contralateral in 
one case. There was no significant relation- 
ship between atrophy and either the area 
or type of the causative lesion. There was 
similarly no relationship between atrophy 
and the laterality of symptoms. Of six 
cases in which the patients’ complaints 
were right-sided, atrophy was present in 
the right lower extremity in three cases 
and in the left in three cases. A similar 
situation existed when the complaints 
were left-sided. 

Of the five patients with altered Achilles 
rellexes, three presented no atrophy- In 
one there was atrophy of the calf and in 
another atrophy of the thigh and calf. 
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In six patients presenting referred leg or 
abdominal tenderness there was no atrophy. 
In the remaining three, atrophy was noted. 
In neither of the two cases in which there 
were objective changes in sensation of the 
extremities was atroph}- seen to co-exist. 
There was no relationship between atrophy 
and inequality of leg length. 

POSTURE AND FOOT STRAIN 

In twenty-nine cases posture was con- 
sidered essentiallv normal. In thirtv-three 
it was sufficiently faulty to be suspected 
of playing a part in the etiology of the low 
back pain. Definite foot strain was present 
in thirty cases. The element of faulty 
posture was noted to be distributed evenly 
in the various groups of the area classifica- 
tion and there was no significant relation- 
ship to the type of causative lesion. 

SPECIAL DIAGNOSTIC SIGNS 

The Ober sign (abduction spasm or con- 
tracture with the hip in abduction and 
extension, the patient lying on the opposite 
side with the hip flexed) was positive 
in only one case. This patient was diag- 
nosed as having a combined lumbar and 
sacroiliac strain. 

The Nachlas sign (back pain upon hyper- 
fle.xion of the knee with the patient 
prone) was not considered positive in 
any of our cases. The Y'ergason chair test 
(pain in the buttock on stepping upon a 
chair with the opposite foot) was similarly 
productive of no information. 

Definite sacroiliac tenderness on rectal 
examination was noted in only three cases. 
Two were diagnosed as sacroiliac strain 
and one as a lumbar strain. Lateral leg 
bending, iliae twist and lateral compression 
of the iliac bones were of no assistance in 
arriving at a diagnosis. 

The fabere test (flexion, abduction, 
external rotation, and extension of the hip) 
was positive in six cases. The positive cases 
were distributed throughout the groups 
of the area classification. In relation to 
the type of the lesion, the test was positive 
only in cases due to strain. 
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Limilcci painfvil, internal rotation of the 
iiip was noted in two cases. Both cases were 
due to strain, one being lumbar and the 
other lumbosacral. 

The Gaenslen sign (pain on hyperexten- 
sion of the hip with the pelvis fixed by 
flexion of the opposite thigh) was positive 
in thirteen cases, unilateral in eleven and 
bilateral in two. The sign was positive in 
five of thirty-two lumbar cases, three of 
fifteen lumbosacral cases and five of twelve 
sacroiliac cases. It was positive in eleven 
cases of the forty-one thought to be due 
to strain and in one of the fourteen which 
were attributed to hypertrophic arthritis. 
The other positive sign was in the case of 
protruded intervertebral disc. In only four 
of the thirteen cases with a positive 
Gaenslen sign was this manipulation pro- 
ductive of pain in the area of the patients’ 
complaints. In only five cases was the pain 
produced in the area in which the causative 
lesion was thought to exist. 

The hyperextension test (pain on hyper- 
extension of the hip with the opposite hip 
extended) was positive in seventeen cases, 
eleven unilateral and six bilateral. The test 
was positive in similar proportion in the 
various groups of the area and type classifi- 
cation. In nine cases this test produced pain 
in the area of the patients’ complaints. 
In only five was the pain produced in the 
area of the causative lesion. 

SUMMARY 

A clinical studj’’ of sixty-two patients 
with low back pain of orthopedic origin 
resulted in the following observations; 

1. Acute trauma played a minor role in 
the etiology of these cases. 

2. Foci of infection were considered of 
little importance as causative factors. 

3. The character of the pain, its mode 
of onset and methods of exaggeration and 
relief were of no assistance in determining 
the exact area or type of the causative 
lesion. Change of weather was an exaggerat- 
ing feature in equal proportions in cases 
due to arthritis and those due to strain. 
Practically all were relieved by rest. The 


same number were relieved by lying on 
the painful side as on the opposite side. 
The majority of females found no increase 
in pain at the time of the menses. 

4. Complaints of numbness and stiff- 
ness were of no assistance in arriving at the 
diagnosis. Stiffness was noted in similar 
proportions in cases due to both arthritis 
and strain. Stiffness occurred somewhat 
more frequently in lumbosacral lesions. 

5. Regarding the area of the patients’ 
complaints, all lumbosacral cases com- 
plained of pain in the lower back or 
center of the lower back. Of the sacroiliac 
cases, many more complained of pain in 
the center of the lower back than of pain 
in the buttock. All patients complaining 
of pain in the middle of the back had lesions 
which were lumbar or dorsolumbar. Pain 
in the middle of the back was noted almost 
exclusively in cases due to hypertrophic 
arthritis. 

6. The greatest number of patients 
constituting sacroiliac cases complained of 
unilateral pain. The greatest number of 
patients in the lumbosacral cases com- 
plained of midline or bilateral pain. There 
was no relationship between laterality of 
complaints and the type of causative lesion. 

7. Sciatic radiation of pain was noted 
in 22 per cent of the lumbar cases, 27 per 
cent of the lumbosacral cases and 75 per 
cent of the sacroiliac cases. Radiation 
to the outer thigh, front of the thigh, 
groin and abdomen was noted in lumbar 
cases only. The three dorsolumbar cases 
presented no radiation of pain. 

8 . The direction of limitation of spinal 
motion did not indicate the area of the 
lesion, but cases of strain were more likely 
to produce limitation in either the anterior 
or posterior direction, while arthritic cases 
Avere more apt to produce universal 
limitation of motion. ImproA'ement in 
range and comfort on anterior bending in 
the sitting position did not definitely 
indicate but suggested a sacroiliac cause 
of the complaints: The area of the pain 
produced on spinal bending did not con- 
sistentl}’^ represent the area of the causatiA^e 
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lesion. Pain on forced thigh flexion was 
noted in cases due to lumbar, sacroiliac or 
lumbosacral lesions, but was more fre- 
quently seen in the latter group. These 
cases almost invariably had a strain as 
the type of causative lesion rather than 
arthritic changes. 

9. Most patients presented multiple 
points of tenderness. Tenderness was 
found most frequently at the lumbosacral 
joint, the posterior, superior iliac spines 
and in the paraspinal muscle areas. The 
areas of tenderness bore no definite rela- 
tionship to the area or type of the lesion. 
Three cases with lumbar spinal tenderness 
alone were all diagnosed lumbar hyper- 
trophic arthritis. Five cases with tender- 
ness chiefly in the sciatic notch with 
lesser points of tenderness elsewhere were 
diagnosed as sacroiliac strain. 

10. There was no relationship between 
areas of referred tenderness and the area 
and type of the lesion. Referred tenderness 
was apparently not related to the areas 
of referred pain. 

11. There was no definite relationship 
between the clinical diagnoses and the 
areas on the roentgenograms showing the 
greatest abnormality. Great caution must 
be used in interpreting a given roent- 
irenolosilc abnormalitv as the cause of the 
low back or sciatic pain. 

12. Altered Achilles reflexes were noted 
chiefly in lumbosacral cases. All were found 
in cases of strain and the one case of 
protruded intervertebral disc. 

13. Limited painful straight leg raising 
was of no assistance in determining the 
area of the lesion, but in the great majority 
of cases in which it was positive, the condi- 
tion was thought to be due to strain. In 
cases of bilateral limited straight leg rais- 
ing, the production of pain on the side of 
the complaints by raising the opposite leg 
suggested a sacroiliac lesion. The added 
test of dorsiflexion of the foot in the straight 
leg raising procedure was of no further aid 
in diagnosis. 

14. There was no relationship between 
muscular atrophy and the diagnosis, altera- 


tion in reflexes, laterality of complaints, 
areas of referred tenderness or inequality 
of leg length. 

15. The finding of faulty posture, while 
suggestive as a factor in the low back pain, 
was of no assistance in determining the 
area or type of the causative lesion. In- 
equality of leg .length, however, was noted 
entirely in cases thought to be due to 
strain. 

16. The Nachlas and Yergason tests 
were negative in all patients in this series. 
The Ober test, rectal examination, fabere 
test, and painful, limited internal rotation 
of the hip were of no assistance in deter- 
mining the diagnosis. 

17. The Gaenslen sign was positive in 
similar proportion in all of the groups of the 
area classification, but it was found almost 
invariably in cases due to strain. It was 
of no value in reproducing the area of the 
patients’ complaints or in suggesting the 
anatomic area at fault. The hyperextension 
test was similarly of no assistance in 
diagnosis of the area or type of the lesion. 

18. There is apparently no clinical sign, 
symptom, or special test, and no combina- 
tion of them, which can be reliably con- 
sidered as diagnostic of either the area or 
type of the causative lesion. Certain 
observations may be considered suggesti\"e 
of a diagnosis. 

19. The difterentiation is probably al- 
most entirely of academic interest. If intra- 
spinal, osseous, neoplastic and remote 
causes are eliminated, the remaining 90 
per cent of cases of low back and sciatic 
pain will be found to be muscular, inter- 
muscular, articular or ligamentous in 
origin. Of these, regardless of the exact 
type or area of the causative lesion, 90 
per cent will be relieved by identical, 
conservative, therapeutic procedures. The 
importance of exact diagnosis as to the area 
and type of the causative lesion in these 
strictly orthopedic cases is, therefore, 
limited to the 10 per cent or less which 
require operative procedures, such as 
fasciotomy, myotomy or arthrodesis to 
obtain relief. 
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MALIGNANT SYNOVIOMA OF THE KNEE JOINT=^ 

Clarence H. Snyder, m.d. 

GRAND RAPIDS, MICHIGAN 


rr^UMORS arising inside of a joint or 

I from joint structures other than bone 
are rare. Steindler® lists the following 
tumors of joints: chondroma and chondro- 
sarcoma, cartilage cysts, giant cell tumors, 
lipoma, fibroma and xanthoma. He further 
states, “Capsular hemangioma is seen in 
the capsule of the knee joint.” von Rosen® 
also lists angiomas; and Firaud, Salmon, 
and Paillos"* cite a case of myeloplax tumor 
of the synovial membrane of the knee. 
They state, “These neoplasias are not in 
the habit of manifesting themselves as 
hemarthrosis, which is rather the fi 7 iding 
loith angiomas and maligiiayit tumoj's” 
Malignant tumors of soft tissues are listed 
by Steindler as follows: Fibrosarcoma from 
fascial sheaths, fibrosarcoma from tendon 
sheaths. Intermuscular myxoliposarcoma, 
synovial sarcoma, muscle sarcoma and 
malignant neurogenic tumors. “Synovial 
sarcomas are observed. The outstanding 
symptoms are pain, tender mass, swelling 
of the joint. They are radio resistant.” 

Knox,^ writing in the American Journal 
of Cancer in 1936 says: “Among the 
malignant tumors of the extremities a 
relatively small group take their origin 
from the specialized connective tissue 
cells which form the synovial linings as 
well as from the deeper layers of fibrocytes 
in the walls of bursae, tendon sheaths, 
and the articular surfaces of the joints.” 

From the above paragraphs it is noted 
that svnoviomas are not onlv rare, but 
also that they are resistant to .v-ray 
therapy. They occur in tendon sheaths and 
bursae, also in joints. Recurrence after 
removal is most likely. Amputation is 
probably the treatment of choice provided 
metastasis has not already occurred. 
“Adepopathy almost never occurs.”® No 


patient with a synovioma is known to 
have lived over ten years.® 

One of the first cases of primary synovial 
tumor is said to have been reported by 
Langenbeck in 1865.® “In 1931 Razenion 
and Bizard reviewed the literature for 
all primar}'^ tumors of the articulations and 
found 74 cases. . . . There are eight well 
defined cases included in this report that 
are probably of synovial origin; of these, 
six were in the knee.”® In 1927, Smith 
added three cases and introduced the 
term, synovioma.® 

In 1935, Hodgson and Bishop,® of 
Atlanta, reported a case of malignant 
synovioma of the knee joint. Metastases 
occurred into the inguinal nodes. AT-ray 
radiation did not help. The patient died 
seven months later. It is noted, however, 
that the diagnosis was made from a lymph- 
node and that the joint was not opened. 
Aspiration of the knee was done, however. 
Once straw-colored fluid was obtained but 
two days later 1 50 cc. of bloody fluid was 
found. There was a history of injury in 
this case to the knee joint about one 3'ear 
previously. The roentgenogram was said 
to show no evidence of any pathological 
condition of the bone. It does not mention 
whether or not there were soft tissue 
changes in the film. The symptoms were 
pain and swelling. 

In 1936, Knox® stated that twenty-two 
cases of synovial sarcoma had been re- 
ported. Of these, nine occurred in the knee 
joint and three involved tissues lateral and 
posterior to the knee joint. The chief 
symptoms were pain and swelling of the 
joint. These tumors were given pathological 
diagnoses as follows: myxosarcoma, fuso- 
globo-cellulaire, villous angiofibroma, peri- 
thelioma, synovial sarco-endothelioma, and 


* From the Department of Surgert', Butterworth Hospit.al, Grand Rapids, Michigan. 
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four years. Metastases occurred late into 
the lymph glands, liver and lungs. Von 
Rosen advises early amputation to avoid 
local recurrences. This appears to bring 
the number of reported cases of synovioma 
in and about the knee to fifteen in the joint 
and five lateral and posterior to the knee. 

CASE REPORT 

Mrs. V. B., age thirt3’-five, first noticed an 
uncomfortable feeling in the left knee about 
three j-ears before. Two j-ears ago, following 
an acute attack of sinusitis, she had a gradual 
onset of pain in the left knee. One morning 
when she awakened the knee was quite dis- 
tended. There was no history* of injuqy. In 
September, 1938, she was seen b}^ a medical 
doctor. Roentgenograms were made and said 
to be negative. The patient states that aspira- 
tion was not done and that she was told to rest 
the leg and bake it. In November, 1939, after 
numerous bakings, rest and walking with 
crutches, there was no improvement. Swelling 
and pain in the knee had continued. The skin 
over the knee was mottled from frequent 
bakings. The patient stated that at times the 
knee was more swollen and that after baking, 
it alwaj'S seemed larger to her and there was 
not much relief, if anj-, from the pain. X-raj”- 
films were negative for pathological condition 
of the bone but thej' showed soft tissue swelling. 
About 200 cc. of bloody' fluid was aspirated 
from the knee and a questionable diagnosis 
of angioma of the knee was made. The leg was 
immobilized in a cast which the patient wore 
for one month. Following this, there was slight 
improvement in the knee and exercises were 
begun gradualh'. 

In February', 1940, the patient returned. 
Pain and swelling had recurred. At this time 
there was no fluid superior to the patella, but 
instead one could feel a soft tissue mass. A 
roentgenogram confirmed these findings show- 
ing the mass under the quadriceps tendon. 
V hen the two films were compared, it was 
believed that this soft tissue mass could also 
be detected in the November film. Operation 
was advised and was done February' 14. A 
mass about the size of one-half an orange was 
found beneath the quadriceps tendon. It was 
partialh- Incapsulated. There was no induration 
around it. Degeneration was occurring. VJien 
the knee joint was opened, bloodj"^ fluid escaped. 


The mass extended latcralfy and posteriori^'’ 
involving the joint capsule. The s\’novia in the 
knee joint proper, was completeK' degenerated 
and necrotic. The bleeding points and remain- 
ing visible tags of the tumor were electrically 
coagulated. Rubber drains were inserted on 
each side of the joint because some hemorrhage 
was expected. Tliis was xery slight, howe^•er, 
and the drainage tubes were removed at the 
end of fortj'-eight hours. The patient made an 
uneventful recover^' and was discharged on 
Februar3' 21. The following is a report of the 
pathologist. Dr. McBride: 

“Gross: Tissue consists of multiple pieces of 
tissue removed from the subquadriclpital 
bursa and measures 7 b3>^ 7 b3' 3 cm. The 
tissue is brownish in color and in some places it 
appears to be necrotic. 

“Microscopic: Tissue removed from the sub- 
quadricipital area (section a) shows an infiltra- 
tion of multiple dark staining irregular shaped 
cells. There are a few giant cells, both of the 
foreign bod3' t3'pe and tumor t3'pe. Mitotic 
figures are few. Section from the joint cavlt3' 
(section b) is made up of a similar t3'pe cell 
except that the3r are more cIosel3' packed. 
I believe this is a S3movioma and that radical 
amputation is necessar37” 

Prepared sections were sent to Ann Arbor 
for confirmation: “A proliferating and infiltrat- 
ing S3movioma (s3movial endothelial sarcoma). 
In m3’' opinion it is improbable that this has 
alread3’’ produced metastases, but it is essential 
that this neoplasm be complete^' remo\-ed and 
it would seem probable that this could not be 
secured without amputation.” 

Amputation was done on April 4, 1940. The 
tumor was found in the joint posterior^ also 
and e.xtended superiorl3'^ into the muscles. In 
November, 1941, the patient was still well and 
there was no evidence of metastases. 

SUMMARY 

A brief history- of S3^noviomas in the knee 
joint has been given. These tumors are 
rare. A case of malignant S3movioma 
(s3’noviaI endothelial sarcoma) of the knee 
joint is here presented. 

Sx’mptoms are chiefi}" pain and swelling. 
Trauma is said to be a causative factor in 
manj' cases. In this case “chronic S3movitis 
might be held accountable for the neo- 
plastic development.” Adenopath}’’ is rare. 
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The tumor is radio resistant. Metastases 
occur late to the lymph glands, liver and 
lungs. In this case aspiration, palpation, 
and roentgenograms showing soft tissue 
detail, helped to establish the diagnosis of 
tumor within the joint. Pneumographic 
examination is suggested as an aid to 
diagnosis when bloodN' fluid is aspirated 
from a joint in which there is no history of 
recent trauma. 

Recurrence is most likelv in all cases. 
Early diagnosis is essential. If malignant 
changes are found, amputation is the 
treatment of choice. 
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An .v-raj’ of a fracture or of a part containing a suspected fracture should 
ahvaj's be made during some period of its treatment. . . . However, a 
patient should not be subjected to painful handling or shifting, unsplinted, 
just to get an .v-ray for record only. 

From — “A Manual of the Treatment of Fractures” — by John A. Gildwell 
(Charles C. Thomas). 


THE USE OF PENTOTHAL SODIUM FOR THE INDUCTION 
OF ANESTHESIA IN THYROTOXICOSIS^’ 


Carroll H. Long, m.d., Abe Mickal, m.d. 

Assistant Visiting Surgeon, Ciiarity Hospital Resident in Surgerjs Touro Infirmary 

AND 

Alton Ochsner, m.d. 

William Henderson Professor of Surgery, Tulanc University 
NEW ORLEANS, LOUISIANA 


AS increasing experience with intra- 
yy venous pentothal sodium anesthesia 
has forced it into the group of 
recognized and desirable anesthetic agents, 
attention has been called in a few reports 
to the desirable qualities which adapt 
this drug especially as a basal anesthetic 
in the toxic hyperthyroid patient. In a 
group of sixty-six patients, Carraway^ 
employed intravenous pentothal sodium 
for room induction of anesthesia prior to 
thyroidectomy, continuing the same anes- 
thetic agent after removal of the patient 
to the operating room. Ruth, Tovell, 
Milligan, and Charleroy- used a similar 
method of induction of anesthesia in 
preparation for ten thyroidectomies, sub- 
stituting inhalation anesthesia after reach- 
ing the place of operation. Murphy^ 
reported a case in which a like procedure 
was carried out. 

Every surgeon who has dealt with hyper- 
thyroidism has had the experience of 
scheduling for operation a patient who 
appeared well prepared for thyroidectomy 
only to find it necessary to cancel tfie 
procedure because of the state of excitation 
in which the patient reached the operating 
room. It is in these individuals particu- 
larlv that basal anesthesia is of greatest 
importance. Whereas, many basal anes- 
thetic agents are available, few can be 
administered without the patient becoming 
suspicious ‘of the procedure and surmising 
that operation is contemplated. Even 


avertin given rectally is likely to arouse 
suspicions in the patient’s mind. On the 
other hand, because practically ever^^ 
patient with hyperthyroidism has had 
repeated diagnostic venipunctures, this 
procedure can be done without upsetting 
the patient or making her suspicious of the 
maneuver. In our clinic, in which a 
galactose tolerance test is done routinely 
in hyperthyroidism and usually repeated 
to determine the improvement of the 
patient, venipuncture becomes common- 
place. On the day prior to the contemplated 
thyroidectomy instructions are given to 
the house staff, in the presence of the pa- 
tient, to repeat a blood chemical examina- 
tion on the following morning. On the 
morning of the operation the house officer, 
who has previously performed the veni- 
puncture, performs another presumably 
to obtain a blood sample. After inserting 
the needle, he introduces the sodium 
pentothal, putting the patient to sleep 
before she is aware that it is being done. 
The induction is rapid, entirely without 
unpleasant qualities; and it allows the 
patient who has undergone thyroidectomy 
to awaken later in her room, oftentimes 
without immediate comprehension that 
the long dreaded ordeal has been com- 
pleted. The surgeon’s satisfaction in having 
the toxic hyperthyroid patient arrive in 
the operating room in the same state of 
physiological equilibrium in which he last 
saw her in her own bed is equal to that 


From the Department of Surgery, School of Medicine, Tulane University, and the Touro Infirmary, New 
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of the patient who has had her th\'roid 
gland “stolen.” 

In a complete review of the British 
and American literature we have been 
unable to find a factual analysis of data 
accumulated during and following thy- 
roidectom}' performed after the use of 
intravenous sodium pentothal. Although 
impressions gained by us in the use of this 
anesthetic method tended to support the 
generalities contained in the literature, Ave 
deemed it wise to undertake a statistical 
studj' of the material in our hands in an 
effort to place this particular use of pento- 
thal sodium upon a more rational basis. 

For this purpose, fifty consecutive thj'- 
roidectomies performed by the Tulane 
Surgical Staff at Touro Infirmary were 
chosen for study. For half of this number 
anesthesia consisted of intravenous pento- 
thal sodium induction in the patient’s 
room, supplemented by inhalation anes- 
thesia in the operating room; while for the 
remainder only inhalation anesthesia in 
the operating room was given. The first 
group, in which there were tAventy-one 
cases of h3'perthyroidism, had an aA-erage 
basal metabolic rate on admission of 
+ 27.1. The average basal metabolic rate 
in the latter group, in AA-hich Avere tAA enty- 
three patients Avith hj'perthj roidism, AA-as 
4-32.95 on admission. Table i indicates the 


Table i 

nrouEE or Toxiciri' as indicated by bas^l metabolic 

BATE ON admission 


1 

B.'i'i.'il Met.'ibolic ! 
Hate of Admis-'ion 

1 

1 

Twenty-five 
Patients Rcceiv- 1 
ing Inhal.ation ! 
Anesthesia | 
Alone 

1 Twenty-five 
Patients Receiv- 
ing Intravenous 
Pentothal Sup- 
plemented by 
' Inhalation Anes- 
' thesia 

to T- KKt 

3 

3 

~ 30 to t-6(> 

0 

u> 

— 10 Xo -r3r>. 

3 

u 

— 22 to -L JO 

(> 

4 

Not rccortled 



Average 1) a a .a 1 



nictalxiiJc r.itc 

-32 <)> 

“2- I 


diA'ision of these cases into groups accord- 
ing to toxicity as indicated bA' the basal 
metabolic rate. 

PreoperatiA'e preparation and postopera- 
th'e care AA'ere essentially the same in both 
groups except for a necessarA' A-ariation in 
preoperatiA'e sedation. The patients Avho 
had inhalation anesthesia alone Avere given 
preoperatiA'eh' a hA^podermic of morphine 
sulfate gr. and atropine sulfate gr. tyoO- 
Three patients receiA-ed no other sedative; 
one receiA'ed in addition aA-ertin, one sco- 
polamine gr. 1^00 hj-podermicalL, one 
6 gr. of sodium amytal, fiA^e an average of 
3 gr. of nembutal, and fifteen patients 
receiA'ed an aA'erage of 4} 4 gr. of seconal 
each. The barbiturates Avere giA-en in tAvo 
doses, one the night before operation, the 
other the morning of operation. The in- 
halation anesthesia consisted in each case 
of either ethA'lene or CAxlopropane or both. 

Of the group in A\hich anesthesia Avas 
induced by pentothal sodium, one rtyeived 
3 gr. of seconal preoperatively, ninettyn 
received an average of Js gr. of morphine 
sulfate hj-podermically or intraA-enoush' 
after induction of anesthesia, and four 
receiA'ed an aA-erage of tyoo scopolamine 
hA-podermicalh' after induction. One pa- 
tient receiA'ed no other anesthetic except 
.55 Gm. of sodium pentothal intraA'enoush'. 
The other tAventy-four patients received 
an aA'erage of .426 Gm. of pentothal 
supplemented by one or more of the gases, 
ethylene, cyclopropane or nitrous oxide by 
inhalation. (Table ii.) , . 

Each patient of the group receiving 
pentothal was told on the daA' before 
operation that a “blood test” AAOuld be 
made the folIoAving morning, a procedure 
Avith AA’hich each had become familiar 
during the preoperatiA-e hospital sojourn. 
The anesthetist prepared the solution 
of pentothal sodium and stood outside 
the door of the patient’s room Avhile the 
intern assigned to the case made hi? 
expected entry. No patient notityd that 
instead of AvithdraAving a specimen of 
blood, the intern proceeded to inject a 
near colorless liquid. As soon as the patient 
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became somnolent, the anesthetist entered 
the room and took command of the situa- 
tion. In only one instance in our group 
did the patient become cognizant of the 
meaning of this ceremony. This occurred 
when she was placed in a double room with 
a roommate for whom thyroidectomy had 
been done a few days previously. The 
secret was too good to be kept by the first 
occupant, and the result was that when the 
morning of operation arrived for the new- 
comer, her pulse rate and blood pressure 


Table n 

IMMEDIATE PKEOPER.ATIVE MEDICATION 


j 

Sedative 

1 

1 1 

1 

i 

( 

I TAventy-iive 
j Patients Rcceiv- 
1 ing Inhalation 
[Anesthesia .Alone 

1 

[ 

1 

! Twenty-fiA-e 

1 Patients Receiv- 
ing Intravenous 
Pentothal So- 
dium Supple- 
mented by In- 
h.alation .Anes- 
thesia 

Morpliine sulfate. . 

1 

! M gr. given all 

H gr. given nine- 

Scopolamine 

patients 

1 }-«oo g'- civen 

1 teen patients 
; ^2 0 0 gr- given 

j 

* • i 

Avertin 

I 

Sodium am\-tal .... 

Nembutal 

1 one patient 

1 Given to one 
j , patient 
i 6 gr. given one 

1 patient 

1 ^ gr. given Fia'c 

four patients 

1 

1 

Seconal 

1 patients 
! 4.^ gr. given fif- 

1 

1 3 gr. given one 


j teen patients 

1 patient 
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were so advanced that the procedure was 
postponed. Since this occurrence we have 
been careful to segregate patients awaiting 
operation from those already past the 
ordeal. 

For the purpose of demonstrating the 
dift'erence in the response of patients 
receiving pentothal from that of those who 
did not, we have chosen to tabulate aA'erage 
pulse and temperature readings taken at 
definite interv'als preceding, during and in 
the first three days following operation. 
These and other interesting comparative 
data are set forth in the accompanying 
table. (Table iii.) 


A study of the foregoing data makes 
obvious a constant difference between the 


Table hi 



TAventy-five 
Patients ReceiA-- 
ing Inhal.ation 
Anesthesia Alone 

t 

TAventy-fiA-e 
Patients Receiv- 
ing IntraA-enous 
Pentothal So- 
dium Supple- 
mented by In- 
halation Anes- 
thesia 
i 

Pulse recordings 
Average during 
twenty- four 
hours preced- 
ing operation. . 

1 

90.1 

90.0 

liarly in course 
of operation — 

average 

M idoperation 
averase 

114. I 

123.2 

98 S 

122 8 

Late during 
course of oper- 
ation average.. 

121 . z 

1 13. 1 

Average during 
first postoper- 
ative dav 

1 

j 10S.4 

102.4 

Average during 
second and 
third postop- ! 
erative days. . . 

1 

114-4 1 

loi .8 

Temperature re- j 
cordings j 

Average during 
tAventy-four 
hours prcced- 1 
ing operation. 

i 

1 

i 

g 8 . 54 '^F. 

98. 48°^. 

Average during 
first postoper- 
ative dav 

ioo.oo'f. 

99.58T. 

Average during 
second and 
third postoper- 
ative days .... 

1 

j 1 00. 47' F. 

99 79 'f- 

Duration of oper- 
ation — average. . 

71.0 min. 

78. 9 min. 

.Average reaction 
time following | 
operations j 

f 

164 min. < 

67.97 min. 

Postoperative stay i 
in bed — average. 

\ 

S.04 daA's 

5.95 daA's 

hatalities 

One died in cri- 

One died eighth 


sis third post- 
operatiA'e day 

postoperatiA-e 
day folloAving 
cerebral acci- 
dent 


two groups of patients in respect to pulse 
rates and temperature levels obtained 
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during and following operation. These 
differences, while small, are important 
indicators of the degree and rapidity with 
which these patients were able to make 
physiological adjustments following the 
physical and psychic trauma entailed in 
thyroidectomy. The factual evidence thus 
tends to bear out an impression which we 
had gained through clinical observation 
to the effect that the patients, who went 
to operation after room induction of anes- 
thesia by pentothal sodium and without 
foreknowledge of the event, progressed 
through a much less stormy postoperative 
course than did their fellows who endured 
the e.vcitation of an inhalation anesthetic 
induction in the operating room. 

Further corroborative evidence of the 
salutory effect of pentothal sodium used 
according to this method would seem to lie 
in the shorter period during which it was 
necessary to confine this group of patients 
to bed. We do not attempt to draw con- 
clusions from the fact that the one fatality 
during hj'perthyroid crisis occurred in the 
control series, but record the fact in passing. 

One unexpected result of our study was 
the comparative brevity of the reaction 
time in the group subjected to pentothal 
sodium anesthesia. An oft repeated objec- 
tion to the use of pentothal has been an 
allegedly prolonged postoperative period 
of coma. Here, however, in the group 
receiving the intravenous barbiturate the 
average reaction time was less than half of 
that of the control series. We believe that 
this advantage arises because of the les- 


sened requirement of preoperative seda- 
tion by those patients receiving pentothal. 
The large doses of the longer acting 
barbiturates which it was necessary to gi^-e 
preoperatively to the control group, un- 
doubtedl3r had the undesirable effect of 
prolonging the reaction period. On the 
other hand, the action of pentothal sodium 
in the dosage emploj'ed is so short that its 
therapeutic action was dissipated before 
the end of the operative procedures. 

SU.M.MARV 

1. In a series of fifty consecutive th^"- 
roidectomies, twenty-five patients received 
anesthetic induction by intravenous pento- 
thal sodium supplemented bj- one or more 
of the anesthetic gases by inhalation. The 
remainder were anesthetized b}' inhalation 
anesthesia alone. 

2. A statistical stud}" of these patients 
demonstrates in the group receiving the 
intravenous barbiturate a constant^ lower 
pulse rate and temperature level during the 
postoperative period. 

3. Unexpected!}', the accumulated data 
reveal a shorter postoperative reaction 
time in the group receiving the pentothal 
sodium. 
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DELAYED METASTASES IN CANCER OF THE BREAST* 
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I NSTANCES of long delayed me- 
tastases are interesting because the 
reasons for the tardy manifestations 
of the metastases are imperfectly under- 
stood. In the present study, which has 
been confined to carcinoma of the breast, 
we ha^'e attempted in se^'eraI ways, to find 
some factor which might offer some ex- 
planation for the wide differences in time 
in the appearance of metastases in se^'eraI 
groups of cases. Our attempts have not 
been successful. 

The literature dealing with delayed 
metastases consists mostly of case reports. 
A recent gathering is given by ^Villis 
(1934). He reviews eight papers recording 
delayed metastases in cancer of the breast 
and adds one case of his own. Among 
individual contributions we found Uffre- 
duzzi’s (1930) to be of special interest. He 
records four cases of long latency, in all of 
which the relation of primary to secondary 
growth is established almost beyond doubt 
by careful comparison of histological de- 
tails. Three cases are cancer of the breast, 
with periods of latency between operation 
and metastatic recurrence of eleven, twelve 
and sixteen years, respectively. 

On surveying our material on breast 
cancers, we found twenty-nine cases with 
recurrence after apparently successful op- 
eration in which we were reasonably cer- 
tain as to the relation of the primary to 
the secondary growths, and the actual 
duration of the period of latency. In seven 
cases the recurrence occurred in the scar 
or in the regional lymph glands; in eleven 
cases there Avere intrathoracic and in 
eleven, skeletal metastases. These cases 
have been tabulated below in Table i. 
Three cases, that is, more than one-tenth 


of all cases, showed metastases appearing 
after a quiescence of more than five years. 
As a first attempt to determine whether 
the cases with long delayed metastases 
formed a group by themselves, statistical 
methods were used. The population repre- 
sented in the foregoing table was classified 
according to the interval between oper- 
ation and recurrence. If the presence or 
absence of one well defined factor would 
cause the relative benignity of cancer in 
certain cases, we would expect the whole 
population to be diA'ided into two distinct 
groups. If, on the other hand there Avere 
but gradual and not fundamental differ- 
ences betAveen high and Ioav malignancy, 
AA'e AA'ould expect a simple distribution 
containing the long delayed metastases as 
extreme cases. 

In Fimire i the data of our material are 
entered. The abscissa represents the loga- 
rithm of time passed after the operation,^ 
the ordinate the percentage of clinically 
healthy indiA’iduals Avithin this group (i.e., 
of indiA'iduals AvitlA latent cancer all of 
Avhom finally presented metastases again). 
The points entered into this system of 
co-ordinates lie fairh’ near to a regular 
S-shaped curA’e representing a normal dis- 
tribution. -The median A'alue is 14.2 months 
(the mean is considerably higher, atz., 
27.5 months), the coefficient of A'ariation, 
2.2. (Fig. I.) 

It is interesting to compare these find- 
ings AA'ith those obtained b}- similar surA'eys. 
Leddy and Desjardins (1935) analyzed a 

^ Here, as in many similar cases, a simpler distri- 
bution results from the use of logarithmic instead of the 
numerical value of time periods. 

-A group of patients- with fourteen months latency 
period had to be distributed proportionately to both 
groups. 


From the Department of Radiology of the New Rochelle Hospital, New Rochelle, New "l*ork. 
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the curve (cl.ishcd line). I'here, tni>, ;i 
nunnal ciistributiotj results witii a median 
value of - mnntlis and .1 eoeflieienl 
variation of 2..}. Pfahier’s ( 1952) 933 ease*-, 
includinjj principally local and regional 
recurrences, form a j^rouj) eharacteri/ed 
by the same parameters. 

An earlier study of the intervals betueen 
operation and first obvious occurrence in 
687 ca.ses by Riclfel (1890) yielded much 
.shorter periods of latencies, the median 


of drawinj; at random a sample deviating 
as much as. or more than, our material 
from a poj)uI;ition with parameters as 
lound in Leddv and Desjardins and 
Pfahier’s observations c;m be figured out 
by the X-test tNeyman and Pearson), this 
probability is only about > m of 1 per cent. 
There exists, therefore, almost certainly a 
true dilference between our group of cases 
and the others. I he clillerence between the 
two groups is chiefly due to the clc'cn 
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cases with intrathoracic metastases. ^^’e do 
not know why, however, our material 
difl'ers from that of other students. 

All the groups studied show a simple, 
normal type of distribution. Thus the 
statistical evaluation did not reveal any 
evidence of other than quantitative par- 
ticularities in the cases with long delayed 
metastases. Thus considered, the patients 
with long latency like Kl. (more than 
fifteen years) are not more outstanding 
than those with extremely short intervals 
like Di. (less than one month). Both 
represent extreme values of a normal dis- 
tribution and, if we go a step further, 
their presence in a sufhciently large sample 
is as likely as the grouping of about half 
the cases in the period between seven and 
thirty-one months, all these events to be 
expected in a population characterized by 
a median value of 14.2 and a coefficient of 
variation of 2.2. We cannot, however, be 
certain in drawing such conclusions from 
the Sfudy of the distribution of the popu- 
lation. It is always possible and is not to be 
excluded by statistical methods that two 
groups are superimposed in such a way as 
to suggest a simple distribution. 

^^'c tried to approach our problem from 
another angle by looking for factors 
correlated with the duration of the latency 
period. 

1. Age oj tbe Patient at tbe Time of 
Operation. Our whole material was di- 
vided into two groups of equal size con- 
taining the patients with the shorter and 
longer periods of latency, respectively. The 
average age (at the time of operation) of 
the patients who had recurrences after 
shorter intervals was fifty-five years; of the 
patients with longer delay, fifty-two years. 
There is no appreciable correlation in our 
experience between the age of the patient 
and the period elapsing between operation 
and recurrence. 

2. Presence of Metastases at tbe Time of 
Operation. In seventeen cases out of 
twenty-nine, the presence of metastases 
was verified at the operation. The periods 
of latency in this group varied between one 


month and six and one-half years, with an 
average of 15.6 months. In the other cases 
recurrences occurred after periods of be- 
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Fig. I. Cunc: Distribution of latency periods. 
Abscissa; Logarithm of the time elapsed be- 
t\vccn operation and first obvious recurrence. 
Orciiiitttc: Percentage of patients with latent 
cancer. Full line and circles: Cases observed in 
the New Rochelle Hospital. Dashed line and 
empty circles: Patients observed by Pfahler. 
Dashed line and double circles: Patients observed 
by Leddy and Desjardins. Pointed line and 
crosses: Patients observed by Riclfel. The dis- 
tribution of latency periods in each of the 
groups represented here comes very near to the 
simple, normal distribution. This sugge.sts that 
each of the groups under consideration is a 
simple one, not compo.sed by two separate 
groups of cases with long and short latencj 
periods. 

tween eight and 183 months with an a\’cr- 
age of forty-seven months. Accordingly, a 
cancer which had already metastasized at 
the time of operation is less likely to be 
kept dormant for a considerable length of 
time than a cancer which was removed 
previous to recognizable e.\tension. 

3. Preoperative Rate of Growth. In seven 
cases it was stated that the tumor grew 
rapidly before the operation. In these 
cases metastases occurred after periods of 
between one and fourteen months with 
an average of eight months. In ten cases 
it was stated that the tumor grew slowly 
before the operation. In these cases metas- 
tases occurred after five to fortv-eight 
months with an average of 18.3 months. 
In twelve cases we had no information 
as to the preoperative rate of growth. 
Accordingly, a cancer which develops 
rapidly is likely to recur sooner than a 
cancer which grows slowly before the 
operation. 
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4. Localization oj Melastases. In seven 
cases the recurrence was local or in the 
regional lymph glands. The periods of 



Fig. 2 . Roentgenogram of p.iticnt K. L. Note 
thickening of pleura (left), exudate (right) and 
tumor shadow emerging from the left border 
of the heart. 

latencj”^ in these cases were one to fort}’- 
eight months, with an average of 13.7 
months. In eleven cases skeletal metastases 
occurred after periods of from one to 
seventy-eight months with an ax^erage of 
28.5 months. In eleven cases intrathoracic 
metastases occurred after six to 183 months 
with an average of 40.8 months. Local and 
regional recurrences appear definitely ear- 
lier than distant ones. The difference 
between skeletal and intrathoracic nietas- 
tases in our material, however, need not be 
a true one. Whether distant recurrences 
occur later because the grox\n;h needs some 
time to spread, or because those distant 
organs are capable of keeping cancer 
dormant longer, cannot be decided. 

5. Histological Structure. Twentj'ofour 
cases were examined histologicaIl3' bj' 
Doctor James W. Denton.* Fourteen were 
classified as large duct cancers. In this 
group periods of latency- between one and 
fifty-four months were observed with a 

* Pathologist of the New Rochelle Hospital. 


median latency of 8.6 months. Six of the 
tumors were classified as small duct 
cancers. In this group the periods of latency 



Fig. 3. Microphotograph. Mediastinal node. 


varied between one and 183 months, the 
median latency being 16.7 months. Statisti- 
cal evaluation by means of the X-test re- 
vealed that this difference of latency' 
periods between the large and small 
duct tumors need not be a real one and 
might be entire!}' due to random sampling. 

The analysis of our material has shown 
that there are definite statistical correla- 
tions between periods of latency on one 
hand, and factors like preoperative rate 
of growth, extension of the disease at the 
time of operation, and localization of the 
recurrence on the other hand. These corre- 
lations, howe^'er, apply to groups of cases. 
Individual e.xceptions from the general 
rules can be found in considerable 
quantities. 

As a third approach to the problem of 
delayed metastases, cases recorded in the 
literature were surveyed with the object 
of discovering some common traits. We 
were not able to detect any such factor. 

1. Age. Advanced age is recorded in 
several cases (Ganz, Huguenin and Gillet, 
Pfahler), but several patients were in the 
forties at the onset of the disease (Ginsburg, 
Uffreduzzi). Our patient Kle. was only 
thirty-three years old when first operated 
upon, and Uffreduzzi’s patient Case No. 3 
about thirty years old when she first 


New Scuies VoL. LV. No. i 


Cliilko, Quastler — Breast Cancer American Journal of Surgery 


noticed the tumor. There is no specific age 
for long delayed metastases. 

2. Extent. Some patients were operated 


recurrence as small duct cancer with 
occasional attempts to formation of glandu- 
lar structure; Ledd}'^ and Desjardins’ two 




Fig. 4. Half-schematic drawing showing the distribution of cancerous 
growth in patient K. L. Heavy lines indicate cancerous involvement of 
the left pleural cavity extending from the mediastinum to the ape.x, 
down along the costal surface to the diaphragm and along the dia- 
phragmatic pleural layers to the left half of the pericardium, some 
ribs and vertebral bodies and mediastinal and axillary nodes. There 
was a doubtful involvement also of the right pleural cavity indicated 
by thinner lines, a, Frontal section; b, transversal section. 


Upon in the first stage of the disease, but 
all of Ufl'reduzzi’s three cases had metas- 
tases in the axillary lymph-nodes, which 
were histologicallj^ verified, and his Case 
No. 3 presented lesions in both breasts. 
Consequently, cancer can be kept latent 
for a long time even if the disease has 
previoush^ reached advanced stages. 

3. Localization of Recurrence. Cases 
with late local and regional recurrences 
are recorded (Ganz, Uflreduzzi, Pfahler, 
Williams (No. 2) Leddy and Desjar- 
dins, Barling) as well as skeletal (Ginsburg, 
Willis, Cameron, Lewin), intrathoracic 
(Curtis, Graham, Huguenin, Uffreduzzi 
(No. i), Williams (No. i), our case), and 
intra-abdominal metastases (Uffreduzzi 
(Nos. 2 and 3), Graham, Bell and Datnar). 
The power of keeping cancerous growth 
latent is not restricted to any organ or 
tissue. 

4. Histological fii^dings are difficult to 
compare as exactness of description and 
nomenclature vary. But it is evident that 
there are at least several different histologi- 
cal pictures found in cases with long 
latency. Uffreduzzi’s three cases are diag- 
nosed as cystadenoma papilliferum, scir- 
rhus, cystadenoma simplex; our case was 
reported first as medullary cancer, the 


cases are recorded as grade iv cancers. 
Very dense and hyalinized fibrous tissue 
is mentioned in Huguenin and Gillet’s 
and in our case. 

5. Rate of Growth. In two cases (Uffre- 
duzzi’s No. 3, Williams’ No. 2) it is stated 
that the tumor was present for ten j’-ears 
before the operation with no period of 
rapid growth. In most of the cases the 
preoperative rate of growth is not stated. 

Reviewing the results of this survey we 
concede that it was not possible to separate 
cases with long dela3"ed metastases from 
the bulk of the other breast cancer cases 
b}" the methods of statistical evaluation 
of the periods of latencj^ Correlation of 
various details, as age, extent, etc., with 
periods of latency yielded no definite result. 
We do know that cases in which the 
tumor had grown slowl^^ and without 
spread beyond the primarj^ site before the 
operation are likel}’’ to show recurrences 
(if such occur) later than cases with rapidly 
growing tumors operated upon in advanced 
stages. About the same applies to histologi- 
cal findings. We know of many details 
which characterize the higher or lesser 
degrees of malignancy in neoplastic disease; 
but here, as with clinical and anatomical 
data, the correlation between the detail 



mcrican Journal of Surgery 


Chilko, Quastler — Breast Cancer 


Jasltarv, 1942 


80 A 


observed and the degree of mallgnancj' as rial, some future survey may come to more 
measured by the period of latency or the definite conclusions than were obtained in 
total survival, is also onl^^ a statistical one. this study. In the following paragraphs 



Fic. 5. Schematic drawing showing various possible ways 
of propagation of cancer in patient K. L. Framing by 
double outline indicates that cancerous involvement has 
been demonstrated. Framing by single outline indicates 
that no special examination at this place was done but 
that cancerous involvement may be assumed. Plain 
arrows indicate the direction of extension; double arrows 
arc set where e.xtension was possible in both directions. 


Rules concerning the malignanc}"^ and the 
presence or absence of certain known 
factors appl}’ only to groups of cases. There 
is no rule to which there do not exist 
numerous individual exceptions. 

Undoubtedly, investigations concerning 
higher or lower degrees of malignanc3’^ in 
breast cancer have not j'^et gone verj^ far 
bej'ond a survej- of the problem. With our 
present knowledge it seems that the degree 
of malignancy' in a given case of breast 
cancer depends either on one unknown 
factor or on the combination of a great 
variety of factors. Under these circum- 
stances it seems worth while to record 
case histories of patients with outstand- 
ingly'^ high or low degrees of malignancy' of 
breast cancer. On the basis of such mate- 


we present the case history' of the patient 
with the longest period of latency' we have 
observed. 

CASE REPORT 

Miss Kl. was operated upon at the age of 
thirty'-three years, in January i925> 

Dr. A. A. Berg. A radical amputation of the 
left breast was done. The pathological report 
was: Medullary' carcinoma, axillary nodes not 
involved. . 

Patient was apparently' in her usual health 
until April, 1940, at which time she developed 
pain in the right upper chest accompanied by 
some difficulty' in breathing, mainly on e.xer- 
tion. Phy'sical examination at that time 
showed no abnormalities in the lungs. The 
heart was not enlarged, there was a very soft 
sy'stolic murmur at the apex, rhythm was 
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normal, blood pressure was 140/90, but pulse 
was 100. Temperature was normal. Blood 
count was normal Avith the exception of 
11,250 white cells. Urine e.xamination was 
negative. Basal metabolism test was a minus 6. 
A’-ray of chest showed some thickening of 
the left pleura, at apex and base, and a dense 
shadow with a convex outline emerging from 
the left border of the heart shadow. A few 
days later the patient developed severe pain 
in the right chest, posteriorly, which was 
diagnosed as dry pleurisy, and she was admit- 
ted to the hospital. (Doctor C. C. Guion’s 
service.) 

Following admission the patient had low 
fever for only about ten days. The pulse 
remained rapid, ranging between 100 and 120. 
Dyspnea was unchanged and at times there 
was moderate cyanosis. The physical signs of 
dry pleurisy continued although radiograpliic 
examination at one time showed a small 
amount of fluid present. 

On radiological examination, thickening of 
the left pleura was visible, especially in the 
apical region and at the base. A dense shadow 
with conA'Cx outline wliich could not be 
explained satisfactorily was visible emerging 
from the outline of the left ventricle. At 
autopsy, it was identified as a tumor deposit 
in the pericardium. On the right side, signs of 
pleural efl'usion were noted. (Fig. 2.) 

At fluoroscopy, the movements of the left 
half of the diaphragm were delayed indicating 
that the inliibition was mechanical in origin 
and not due to nerve disturbance since there 
was no paradoxical movement. It was seen at 
the autopsy examination that the left phrenic 
nerve was completeh" ensheathed by neoplastic 
growth. It could not be found, in fact, within 
the tumor masses. Under such conditions, we 
would expect phrenic paralysis. The same, by 
the way, applies also to the left recurrent nerve. 
No hoarseness had previously indicated impair- 
ment of its function, and at the autopsy 
examination the nerA'e could not be found in 
the tumor masses. 

This condition remained stationary until 
the end of six weeks when the pulse suddenly 
became weaker and death followed. 

The autopsy by Doctor Denton revealed 
more extensive lesions than the clinical find- 
ings had indicated. The head and neck were 
not examined because there was no clinical 


evidence of invoh-ement of the central nervous 
system. 

The subject Avas unusual^’- pale but Avell 
nourished. The axillary fat on the left side 
contained scA'eral hard, tumorous hmiph- 
nodes. There AA’as extensiA^e tumor infiltration 
of the left half of the mediastinal tissues, the 
mediastinal pleura and the adjacent pericardial 
AA-all being fused in a dense mass. The left 
A-agus and phrenic nerA-^es AA’ere undoubtedly 
inA’oh'ed in these tumorous adhesions but 
could not be discoA-ered after diligent search. 
The left pulmonary A-essels AA-ere narroAA'ed and 
distorted. 

The left parietal pleura AA'as extensh’ely 
infiltrated and adherent to the lung through- 
out. The right pleural caA'it}' contained no 
fluid but the surfaces Avere coA-ered AA'ith recent 
fibrin deposits. 

There Avas no tumor infiltration of either 
lung. The right lung AA-as of normal A’olume. 
The left Avas fibrous and of decreased Amlume, 
due apparently to tumorous infiltration about 
the left pulmonary A'essels. The heart Avas 
normal. Tumorous deposits AA-ere found in the 
left third, fourth and sixth ribs and in the left 
sides of the bodies of the third, fourth and 
fifth dorsal A^ertebrae. These deposits in the 
bones Avere not recognizable radiograpliically. 

The abdominal organs shoAved nothing 
significant. The organs AA-ere somcAvhat small 
and atropliic. 

Histological examination of the pleurae, 
diaphragm, pericardium and axillarj'- nodes 
shoAved small islets of ab-eolar carcinoma of 
mammary tj-pe. There Avas marked fibrous 
reaction about the islets of tumor cells. 
(Fig- 3 -) 

The half schematic draAA-ing — a trans- 
verse and a frontal section — sIioaa’s the 
extension of the neAv groAA-th. (Fig. 4.) 

The anatomical and histological findings 
suggest A-^ery strongly that the neoplasm 
AA^as secondary’- to the preAnousl}’^ found 
cancer of the breast. Both the intra- 
thoracic and the axillary lymph-node 
localization are typical of metastasis sec- 
ondary to breast cancer, as is the his- 
tological structure of the tumor. We are, 
therefore, reasonably certain in diagnosing 
the condition as metastasis from a breast 
cancer even AA-ithout being able to compare 
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the histological structure of primar}^ growth 
and metastases. 

The path of extension cannot be traced 
with certainty. The scheme (Fig. 5) shows 
that various ways of spreading could have 
produced the distribution of cancerous 
growth as found on autopsy. 

The massive and dense thickening of the 
serous membranes in the left hemithorax 
undoubtedly was the result of a process of 
long duration. The involvement of the 
right pleura — possibly caused by cancerous 
growth in lymph vessels, which was about 
two and one-half months old at the time of 
death — produced only fibrin coating and 
significant adhesions. 

There is some uncertainty as to the final 
cause of death. There was no direct in- 
volvement of any vital organ. The scarcit3f 
of sjmiptoms points toward functional 
heart impairment, the anatomical basis of 
which might have been the left-sided tumor 
involvement of the pericardium. Death 
occurred after the acute stage of the 
pleuris}' and after absorption of the 
e.xudate. It is known that not infrequent!}’’ 
toxic phenomena appear after absorption 
of pleural exudate. 

The anatomical findings appeared in- 
adequate to explain the patient’s death. 
Whether death was caused bj' malignant 
disease alone is known not. It is evident 
that the tumor behaved for a long time 
like a benign new growth as evidenced bj* 
the absence of sjTOptoms, the unimpaired 
function of the recurrent and phrenic 
nerves though surrounded bj' tumor tissue 
and the extensive local development of 
metastases. 


SUMMARY 

1. Cases of breast cancer with metas- 
tasis after radical mastectom}’ have been 
tabulated with reference to various details. 

2. On statistical evaluation of periods 
elapsed between operation and recurrence 
in breast cancer, no evidence of qualitative 
difference between cases with long and 
with short latenc}- was found. 

3. On surveying various groups of our 
material it was found that in the average 


the shorter periods of latencies occur in 
cases with rapid preoperative growth, 
presence of metastasis at time of operation 
and manifestation of the metastasis in the 
region of the primar}^ growth. No influence 
of the age and the histological structure 
Ismail duct and large duct cancers) was 
found. 

4. On comparison of cases of breast can- 
cer with delaj'^ed metastases compiled from 
the literature no trait common to all these 
cases was found. 

5. One case -with the following features 
suggesting a ^"er3■ low degree of malignancy 
•was extensivel}”^ described: (i) A period of 
more than fifteen 3fears elapsed between 
operation and manifestation of the recur- 
rence. (2) No clinical S3TOptoms appeared 
until shortl}’^ before death in spite of the 
evidence that the new growth must have 
been present for a long time, (3) There was 
no functional impairment of two nerves in 
spite of their being surrounded by tumor 
masses. (4) There was huge local develop- 
ment without spread to distant points. 
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HYPOXIA— THE HAZARD OF THE OPERATING ROOM* 


Douglass H. Batten, m.d. 

Director of Anesthesia, Methodist Hospital 
BROOKLYN, NEW Y’ORK 


W ITH increasing frequency there are 
appearing in the literature articles, 
case reports and revie^YS on hypoxia. 
More and more often are we informed that 
everywhere in medical practice we have to 
face the dangers of a lowered oxygen intake, 
that we must constantly be alert for signs 
and symptoms referable to an oxygen 
deficienc}*. 

Those physicians interested in the pur- 
suit of internal medicine ha,ve for many 
years been aware of the dangers of dimin- 
ished oxygen in certain pathologic condi- 
tions. - They have for some time been 
practicing the early and continuous use of 
oxygen in high concentrations in pneu- 
monia, congestive failure and meteorism 
as advocated by Barach,^ Evans- and 
Fine.® 

Those of us whose specialties confine us 
to the operating room have recently seen 
there a rapid maturing of concepts regard- 
ing hypoxia and its dangers. This increased 
concern for hypoxia reflects an increasing 
regard for physiological fundamentals on 
the part of the surgeon. 

One of the first reports in which a pa- 
tient on the operating table was thought 
to have died at the hands of the anesthetist 
for want of oxygen was seen’ only in 1916. 
Caine,® Davies® and Downs' have each 
reported cases in which patients under 
nitrous oxide anesthesia expired either in 
the operating room or shortly after their 
return to bed. It is curious that in reporting 
their cases, these authors, as do many 
others, lament the fact that so few fatalities 
with nitrous oxide are written up in the 
literature. This holds true today even more 
than at the time these authors write, and 
it is now generally believed that science 
would be greatly benefited if all fatalities 


under nitrous oxide anesthesia were made 
known. 

The case of hypoxia has been cham- 
pioned by Waters® who has recently called 
attention to the incorrectness of the word 
“anoxia.” Etymologically “anoxia” means 
“without oxygen” — an obviously non- 
existent condition. The word “anoxia” 
should, therefore, be replaced with a more 
correct term — “hypo-oxia” or “hypoxia.” 

Most of the hypoxia that occurs in the 
operating room will be the result of nitrous 
oxide anesthesia. Nitrous oxide is a weak 
anesthetic agent and will produce nothing 
but the lightest anesthesia unless metabolic 
depressant drugs are used as adjuvants. 
The plane of nitrous oxide anesthesia may 
be deepened through the diminution of 
oxygen the patient is permitted to breathe. 
When the concentration of oxygen in the 
inspired atmosphere is permitted to drop 
below 20 per cent, however, the procedure 
is no longer known as anesthesia. It should 
properly be termed asphyxia. When more 
relaxation is demanded than can be ob- 
tained by an 80 to 20 per cent nitrous 
oxide-oxygen mixture, the quantity of 
nitrous oxide should not be increased at the 
expense of the oxygen. The anesthetist 
should change to some more potent agent. 

The best exposition of hypoxia that 
has appeared is Courville’s monograph, 
“Untoward Effects of Nitrous Oxide Anes- 
thesia.”® Dr. Courville has dealt interest- 
ingly and at some length with nitrous oxide 
and its undesirable effects when inexpertl}- 
administered with too little oxygen. His 
discourse presents . everlasting condemna- 
tion of the improper use of nitrous oxide 
and will be a monument in medical litera- 
ture. He has classified all patients suffering 
from hypoxia into five groups: (i) Those 


Re.id before the Brooklyn Surgiral Society, April 3, 1941. 
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dying suddenly on the table; (2) those with 
delayed exitus; (3) those with prolonged 
survival periods; (4) those recovering, but 
with residual cortical damage, and (5) 
those having transitory mental and emo- 
tional changes. He has been so fortunate 
as to be able to collect detailed case reports 
on twenty-six patients who had been 
exposed to hypoxia. The clinical and 
autopsy findings were seen in each case to 
follow a rather definite pattern. Courville 
found that when death was sudden or 
when it occurred within twenty-four hours 
the cerebral findings were typical of 
asphyxia. Insufficient time had elapsed for 
the development of the more marked signs 
apparent in those patients with longer 
survival periods. These evidences of as- 
ph3''xia were congestion and petechial 
hemorrhages. It is of interest to note 
that such changes can be produced at will 
in experimental animals either by subject- 
ing them to asph3fxial mixtures^ or b3? 
artificially stopping the blood suppl3' to 
the brain. This was done by Weinberger, 
Gibbon, and Gibbon “ who ligated the 
pulmonar3' arter3" in cats and found that 
severe cortical damage occurred if the brain 
were deprived of ox3'gen for longer than 
three minutes and ten seconds. 

Varying pathologic pictures will be 
found in those patients surviving longer 
than forty hours and who ma3'^ or may not 
return to consciousness before death. 
Here the pathological findings will range 
from patch3' necrosis to widespread degen- 
eration of the cortex and lenticular nuclei. 
In those instances in which sufficient time 
has elapsed between the accident and the 
postmortem examination, there will be 
seen scarred areas without degeneration. 

The symptoms of h3poxia will depend 
on the degree of oxN-gen want and its dura- 
tion. On return to consciousness, the 
quickk’ treated patient ma3' present no 
symptoms at all, or there maN* be transient 
mental and emotional changes. When 
h3 poxia has been more severe, there will 
be prolonged recoverA- time from the anes- 
thesia and, frequenth', convulsions. These 


are followed by personality changes, hal- 
lucinations and progressive mental dete- 
rioration. If the h3'poxia has been severe, 
the patient will not regain consciousness. 
In these cases, deepening coma, hyper- 
thermia and death are to be anticipated, 
for the3’^ are inescapable. 

It is b3'^ no means true that all the 
h3fpoxia seen in the operating room is a 
result of nitrous oxide anesthesia. Much of 
it will arise from sources other than the 
inexpert administration of this agent. It 
can and frequentl3r does occur with the 
injudicious use of pain-relieving drugs, 
nearl3' all of which reduce the respiratory 
excursion. Obstruction to a patent airsvay 
ma3' result from the sagging jaw, exces- 
sive mucus or saliva, vomitus or a relaxed 
tongue. Deep Trendelenburg position, es- 
peciall3’' in the obese, sharp angulation of 
the table in operations on the kidney and 
use of the gallbladder rest all hinder 
respiratory movements and aid in the 
establishment of hypoxia. Persistent 
laryngospasm will diminish the ox3'gen 
available for respiration. None of these 
factors should be tolerated. Once dis- 
covered, it is imperative that the anes- 
thetist take immediate steps to remedt' 
them. 

Spinal anesthesia itself may be a potent 
cause of h3'poxia. Seevers and Waters * 
have shown that a “decrease in alveolar 
as well as arterial and venous blood ox3'gen 
occurs” in spinal anesthesia. McClure and 
his associates*^ have demonstrated a de- 
crease in ox3'gen saturation of arterial 
blood of approximate^ 10 per cent under 
spinal anesthesia. Such h3'poxia is ordi- 
naril3' attributed to relaxation of the 
peripheral vascular bed, decreased tonus 
of the skeletal muscles, diminished respira- 
tor3'^ e.\'Cursion from intercostal parah'sis 
and inactivation of the medullar3‘ centers. 
The problem of h\-poxia in the delivery 
room is both intricate and interesting. Bs 
consideration is of the utmost importance 
for here two lives ma3' be ruined by 
h\'poxia. Diminution of oxygen delivered 
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to the fetus may produce irrevocable dam- 
age in its cortex. 

The patient’s demand for the elimination 
of pain throughout the first stage of labor 
must be met. To obtain this analgesia with- 
out the production of respiratory depres- 
sion requires keen judgment and a thorough 
knowledge of pharmacology and physiology 
on the part of the anesthetist. During the 
anesthesia ordinarily accompanying the 
second stage of labor, an oxygen intake of 
less than 20 per cent must not be permitted. 
Frequently it is advisable to use even 
greater concentrations of oxygen. It is 
interesting to observe that even in those 
instances in which cyclopropane was ad- 
ministered with 75 per cent oxygen, the 
oxygen of the fetal arterial blood ranged 
from 40 per cent saturation with forceps 
delivery to 50 per cent in normal de- 
liveries.^^ Both these figures are less than 
Eastman’s^® for unanesthetized babies. 
This means that even with a very potent 
agent like cyclopropane the fetus suffers 
to some extent from hypoxia. How much 
more true this is of babies delivered under 
nitrous oxide anesthesia may be seen from 
the work of Eastman whose report of 
five cases showed a fetal arterial oxwgen 
saturation averaging 6.7 per cent. The 
prevention of hypoxia in the obstetrical 
patient will require careful and ceaseless 
observation throughout labor, the thought- 
ful selection of the proper agent and 
technic and, finally, complete co-operation 
between the obstetrician and the 
anesthetist. 

PRACTICAL APPLICATION' 

From the practical standpoint there are 
six factors which are of paramount impor- 
tance in the prevention of hypoxia. Their 
daily observance will diminish the number 
of anesthetic accidents and will increase 
the safety of the surgical patient: 

I . The avoidance of the promiscuous use 
of respiratory depressant drugs. E%-idence 
is ample^''^-^^-^®-” to show that narcotic 
drugs (morphine and its derivatives, bar- 


biturates, etc.) tend to decrease the 
oxidative processes of the cells. This will 
increase hypoxia. Every patient about to 
receive a narcotic or sedative must be 
individualized, and the appropriate dose 
given. It is inexcusable to order preopera- 
tive sedation on a routine basis. To order 
postoperative medication routinely is 
equally indefensible. An individual’s re- 
sponse to a respiratory depressant drug 
can be accuratel}' gauged only by trial and 
error. The practice of routinely ordering 
repeated doses of narcotics without ob- 
serving the effects of previous doses is to be 
thoroughly condemned. The same holds 
true when avertin is used as a basal anes- 
thetic. Best results are to be obtained when 
the dose of this drug is reckoned according 
to the pathology and phj'siology each pa- 
tient presents. It should never be ordered 
on a routine basis. 

2. Nitrous oxide should never be given 
with less than 20 per cent oxygen. If suffi- 
cient depth of anesthesia cannot be ob- 
tained with this mixture, another agent 
should be employed. With the numerous 
agents now at the command of the anes- 
thetist there is no need to subject the pa- 
tient to hypoxia at any time. In addition 
to this no anesthesia machine should be 
used in the modern operating room unless 
it will deliver accurately calibrated quanti- 
ties of gases. This is the only way in which 
the anesthetist can tell the precise per- 
centage of oxygen the patient is receiving. 

3. The aim of the competent anesthesist 
is to disturb the patient’s physiology as 
little as possible. No change in the re- 
spiratory rate or volume and no alteration 
in pulse rate or blood pressure should occur 
in the well conducted anesthesia. When loss 
of blood or surgical manipulation occur, 
these will be reflected in the respiratory or 
cardiovascular systems. The anesthetist 
should take appropriate steps to maintain 
the previous normal levels. Obstruction to 
respiration should never be tolerated. The 
patient should breathe as easily when he is 
anesthetized as when conscious. Any in- 
creased respiratory eflbrt on the part of the 
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patient is an indication for an immediate 
alteration of the anesthetic procedure. 

4. It is particularly important that on 
the return of the anesthetized patient to 
bed a competent and well instructed person 
be delegated to remain constantly at the 
bedside. The patient must be protected 
against aspiration of mucus and vomitus 
and from asphyxia from a relaxed tongue. 

5. It is recommended that patients 
exhibiting any of the signs of hypoxia in 
the operating room receive high oxygen 
concentrations on return to bed. This is 
especially true in th3'roidectomies. Schne- 
dorf and his co-workers-® have found that 
hyperthjToid patients have a diminished 
arterial blood oxj^gen saturation. Thej' 
demonstrated that the oxygen unsatura- 
tion was diminished still more when sam- 
ples of arterial blood were analj'^zed one 
hour postoperatively. Avertin-ethylene- 
oxygen anesthesia was used in their 
cases. For varjdng periods after thj'roidec- 
tomy thej^ placed their patients in a high 
oxygen atmosphere. It is their contention 
that there is a marked endocrine imbalance 
during this operation to which the body 
must adjust itself. They felt that breathing 
was easier, the respiratory rate was lower 
and that there were fewer changes in the 
pulse and blood pressure when their pa- 
tients received oxj'gen therapj' after 
thyroidectomy. 

6. As regards spinal anesthesia, it is 
recommended that its use should not be- 
come a routine matter. The science of anes- 
thesiology has progressed to the point 
where it can offer the surgeon such a wide 
variety of agents and technics that to 
employ one agent and one method routinely 
for ail patients is no longer necessary. 
Patients for spinal anesthesia should be 
selected from those whom we classify as 
good risks. Should there be a severe drop 
in blood pressure, appropriate steps should 
immediately be undertaken. One or another 
of the vasoconstrictor drugs should be 
given and the patient placed in moderate 
Trendelenburg position so as to prevent 
cerebral anemia. Oxygen should be given 


when there is the slightest evidence of 
hjrpoxia. No spinal anesthetic should ever 
be given unless adequate means of provid- 
ing oxj'^gen are instantly available. This 
includes apparatus for endotracheal 
intubation. 

Attention to these details should elimi- 
nate hypoxia from the operating room. 
Where thej^ are not carefullj'^ observed, the 
truth of the words of Haldane will all too 
quickly become apparent. It was this 
famous phj'siologist who said^* hj’^poxia 
“not only stops the machine, but weeks 
the machinery.” 

CONCLUSION 

The signs and symptoms of hypoxia 
have been discussed. Various factors con- 
cerned in its production in the operating 
room have been mentioned. Its deleterious 
effects have been brought forth. It is re- 
cognized that the anesthetist plays a major 
part in the prevention of hypoxia, and 
recommendations have according!}’’ been 
made for its complete elimination from the 
modern operating room. 
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Any fracture patient tvho requires operation should have a program, 
formulated before the operation is done, and that program should not be 
disturbed too much, even if complications arise. 

From — “Wounds and Fractures” — by H. Winnett Orr (Charles C. 
Thomas). 



MELANOBLASTOMA* 

WITH SPECIAL REFERENCE TO METASTATIC DISSEMINATION 


H. Harold Friedman, m.d. 


BROOKLYN, 

ELANOBLASTOMAS are rela- 
tively rare tumors. At The Jewish 
Hospital, there have been but five 
iri 3 j 732 autopsies, an incidence of 0.13 
per cent. According to Ewing' about one- 
third of all melanoblastomas originate in 
the choroid, yet the disease occurs in but 
0.58 per cent of ophthalmic patients. 
Davenport- reports an incidence of 2 per 
cent in 1,000 cases of ej^e disease. The 
majority of tumors of this type, however, 
arise in the skin. Melanoblastomas are 
known to metastasize rather widely, but 
few cases show as widespread or as unusual 
metastases as those described below. 

CASE REPORTS 

Case i. M. H,, a fifty-five year-old white 
woman, was admitted to The Jewish Hospital 
of Brooklyn (Services of Dr. M. G. Wasch 
and Dr. I. Mensher) on January 10, 1936, with 
a historj' of failing vision in her right eye and 
frontal headaches of a few months’ duration. 
Her past historj^ included a mjmmectomj^ for 
uterine leiomyomas and two curettages for 
menorrhagia associated with endometrial hy- 
perplasia. Examination of her eyes on admis- 
sion showed diminution in vision of both eyes. 
A lobulated tumor was found occupying the 
temporal sector of the fundus of the right eye 
with some retinal detachment below. Enucle- 
ation of the eye was performed. Microscopi- 
cally, the cornea was well preserved. The 
anterior portion of the choroid and the entire 
ciliary body on the temporal side were replaced 
by a tumor mass composed of large, spindle- 
shaped and polj'gonal cells, varying m size 
and shape. The c\aopIasra contained large 
amounts of dark brown granules. The stroma 
was scant and also contained pigment scattered 
throughout. The retina and choroid were well 
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preserx'cd. The diagnosis was melanoblastonia 
of the eye. No evidence of metastasis was 
noted at that time. The patient’s right orbit 
was irradiated postoperatively. 

In November, 1937, she developed symptoms 
of hyperthyroidism which subsided after a 
subtotal thyroidectomy. Grossty, the specimen 
consisted of two firm portions of thjToid 
tissue wliich measured 7 by 6 by 2 cm. and 
6.5 by 5.5 83’- 2 cm. and together weighed 
100 Gm. The external surface was pink and 
lobulated. The capsule was deficient in some 
places. The cut surfaces showed lobules of light 
brown tissue mottled and streaked with red, 
which were separated b}'' delicate gra}*^ strands 
of fibrous tissue. MicroscopicalBb the prepara- 
tion showed small and large acini filled with 
pink staining colloid. The lining cells were 
columnar with distinct borders, abundant 
pink-staining C3'toplasm, and round or oval 
vesicular nuclei. In some, the cells were 
heaped up and papillary infoldings wte 
seen. Interacinar cells were numerous. The 
connective tissue septa were delicate and 
contained small lymph follicles. No evidence 
of malignanc}’^ was seen. A diagnosis of h3'per- 
plasia of the th3Toid gland was made. 

In October, 1939, a soft, subcutaneous tumor 
appeared in her left cheek. This was excised. 
Grossl3'^, the specimen consisted of portions oi 
friable, gra3’^ tissue measuring 2.5 b}" 2 b}' 0.9 
cm. The external surface was irregular an 
bore papillar3'^ projections. The cut surfaces 
were gra}' mottled with black. Microscopicalh , 
the preparation consisted of various sizes 0 
poB'gonal, C3dindrical and somewhat spindle- 
shaped cells. The C3n:opIasmic borders were 
distinct; the C3n;oplasm was fairl}’ abundant 
and granular. The nuclei were round and 
vesicular and contained prominent nucleoli. 
H3'perchromatic nuclei and mitotic figures 
were numerous. Other tumor cells were large, 
Avith abundant granular c3’topIasm containing 
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crescent-shaped nuclei wliieli were eccentrically 
placed. The cells were arranged in small nests 
or formed cords and strands. Some of the 



Fig. I. Case \. Met.astascs in left ventricle. 


cells contained golden-brown pigment granules. 
The stroma was scant and delicate. Scattered 
witliin the tumor tissue were islands of fairly 
well preserved striated muscle fibers. In some 
areas, the cells appeared to be mounted on 
delicate stalks. The diagnosis was metastatic 
melanoblastoma. 

Thereafter, her course was steadily down- 
hill. In spite of .v-ray therapy, metastatic 
nodules appeared in the skin. The liver was 
considerably enlarged. She suficred from in- 
creasing weakness, dyspnea and back pain. 
Roentgenograms of the chest showed circular 
deposits in the lungs Indicative of metastases. 

She was admitted to the hospital for the 
last time on Mareh iS, 1940, in e.xtremis. Her 
skin was slightly icteric and many cutaneous 
metastases were noted. Dullness and dimin- 
ished breath sounds were noted at both lung 
bases. The liver was enlarged to the umbilicus. 
Roentgenograms showed metastases in the 
lungs, skull and pelvic bones. She died on 
March 21, 1940. Melanin was found in the 
urine on various occasions. The clinical 
diagnosis was melanocarclnoma of the choroid 
with generalized metastases. 

The necropsj' was performed one and one- 
half hours postmortem. Only the pertinent 
findings will be described: 


The body was that of a veil developed, fairly 
well nourished, white woman, 150 cm. long, 
weighing approximately 70 kilograms The 



Fig. 2. Gise i. in leiomyoma in uterus. 


skin was pale. There were many discrete firm, 
and clastic nodules in the subcutaneous tissue 
which measured up to 4 cm. in diameter. These 
were located in the left frontal and right 
occipital regions, in the right chest wall, in the 
anterior abdominal wall and in the left thigh. 
There was a transverse scar in the neck immedi- 
ately above the clavicles which measured 
14 cm. in length. A midline suprapubic scar, 
12 cm. in length, was also noted. There was 
slight pretibial edema and varicosities of both 
lower extremities. The right eye was missing. 
The sclera of the left eye was icteric. A firm, 
discrete movable mass in the left breast, 
approximately 2.5 cm. in diameter, was felt. 
The neck and chest were symmetrical and the 
abdomen protuberant. 

The serous cavities contained no excess 
Iluid. There were firm, fibrous adhesions in both 
pleural cavities. The peritoneum, pleurae, 
pericardium and diaphragm were studded with 
gray and black nodules, up to 1.5 em. in 
diameter, which showed a tendency to coalesce. 

In the thyroid gland a few remnants of 
thyroid tissue were all that remained of the left 
lobe. The right lobe weighed 5 Gm. and showed 
nothing unusual. 

The heart weighed 272 Gm. Two gray 
tumor nodules, measuring up to 1.1 cm. in 
diameter, were seen in the epicardium on the 
anterior surface of the right ventricle. There 
was slight thickening of the mitral valve. 
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Attached to the endocardial surface of tlie left 
ventricle below the aortic orifice were two firm, 
discrete, gray tumor nodules, each measuring 
0.5 by 0.2 cm. (Fig. i.) 

Both lungs were the sites of extensive 
metasfases which measured up to 6 cm. in 
diameter. Some were gray whereas others \Yere 
deepl}'' pigmented. 

The peritoneum and the mesentery of the 
small and large intestines were studded with 
coal black, shinj', tumor deposits measuring 
up to 0.5 cm. in diameter. Larger nodules, 
which were gray, red and black on section and 
measured up to 2.5 cm. in diameter, were also 
noted in a few places. 

The liver was firm, measured 33 by 28 by 
n cm. and weighed 6,250 Gm. Only in the 
caudate lobe was the architecture preserved. 
Elsewhere it was completely replaced bj" 
tumor tissue which appeared speckled and 
gray, black and brown in color. The tumor 
was distributed in sharply demarcated areas 
which differed in pattern and arrangement. 

The gallbladder measured 8 bj' 2.2 cm. 
Beneath the mucosa and projecting into the 
lumen were several, irregularly shaped, coal 
black tumor masses A single large nodule was 
seen at the neck of the gallbladder. 

The pancreas measured 20.5 by 3 by 2 cm. 
and weighed go Gm. Projecting from the 
external surface and in the cut surfaces were 
encapsulated, gray, black and red nodules, 
measuring up to 1.8 cm. in diameter. The 
intervening pancreatic tissue showed the usual 
lobulation. 

The right adrenal gland measured 9.5 by 
5 by 2.5 cm. and weighed 40 gm. Except for a 
thin strip of cortex, 0.2 cm. in thickness, the 
adrenal tissue was completely replaced bj' 
tumor. The left adrenal gland measured 

5.5 by 4 by 2.5 cm. and weighed 20 Gm. It was 
similar to the right. 

Both kidneys were the seat of metastatic 
nodules, some of which were large and measured 

1.5 cm. in their greatest diameter. 

The uterus measured 7 by 5.5 by 3.8 cm. 
There were two small subserous leiomyomas. 
Coal black tumor nodules were seen on the 
peritoneal surface. On opening the uterine 
cavity, a submucous leiomyoma 3.5 cm. in 
diameter was seen attached to the wall by a 
sessile pedicle. The external surface was 
mottled gray and black in color and glistening. 
The cut surfaces showed interlacing bundles of 


graj- and white fibers arranged in whorls. 
Scattered irregularly throughout was deeply 
pigmented tumor tissue. The Fallopian tubes 
and ovaries were not remarkable. (Fig. 2.) 

The left breast contained a solitary, circum- 
scribed, large tumor mass 2.5 cm. in diameter, 
which was mottled gray, black and pink in 
color. 

The spleen weighed 245 Gm. and showed no 
metastases. 

The mediastinal, tracheobronchial, portal 
and peripancreatic lymph-nodes were the seat 
of tumor deposits. 

Small tumor masses were seen in the twelfth 
thoracic and in the second and third lumbar 
vertebrae, also in the parietal and frontal 
bones of the skull. (Fig. 3.) 

The dura mater contained fiat, deeply 
pigmented tumor tissue at the site of metastases 
to the left parietal and right frontal bones. The 
brain was normal and showed no involvement 
by tumor tissue. 

The right eye was missing. The orbit con- 
tained no tumor tissue. The left eye and orbit 
were normal. 

Inasmuch as the histologic structure of the 
tumors in the various organs was similar, a 
composite picture is presented. The tumor was 
composed of solid masses of cylindrical or 
polyhedral cells, varying in size and shape. The 
cell outlines were fairly distinct. The cy'toplasm 
was homogeneous and somewhat eosinophilic. 
The nuclei, for the most part, were round or 
oval, although some were irregular in shape, 
many were hyperchromatic. In some the 
nucleoli were prominent Occasionally, mitotic 
figures were seen. W'ithin the cell masses lyere 
islands of spindle-shaped cells with indistinct 
borders, scanty cytoplasm and elongated 
vesicular nuclei. Dark brown pigment granules 
were seen intracellularly as well as extra- 
cellularly in the delicate connective tissue 
stroma which permeated the tumor and within 
endothelial-lined spaces. 

Anatomic diagnosis: Melanoblastoma in eye 
(right); absence of eye (right); metastases in 
skin, breast (left), lymph-nodes, lungs, pleurae, 
heart, pericardium, diaphragm, peritoneum, 
liver, gallbladder, pancreas, adrenal glands, 
kidneys, uterus (in submucous leiomyoma), 
bones and dura mater. 

Case ii. E. V., a thirty-two year-old, white 
male was admitted to The Jewish Hospital of 
Brooklyn (sendee of Dr. L. M. Davidoff) on 
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vTuIy i6, 1940, because of visual disturbances. 
His past Iiistory ^^as irrelevant, but in his 
family history it vas noted that his mother had 



Fig. 3. Case 1. Metastasis 
in left parietal bone. 

died from cancer of the urinary bladder at the 
age of fifty-five years 

In January, 1939, a pigmented mole was 
removed from the left side of his cheek at 
another hospital. It had been present all his 
life, but because it had increased in size rather 
rapidly during that month, excision ^Yas 
performed. It was reported as a benign pig- 
mented nevus. The specimen was reviewed in 
the laboratory of The Jewish Hospital and 
reported as follows: 

Microscopically, the stratum corneum was 
present and not increased in thickness. The 
stratum granulosum was prominent and con- 
sisted of two layers of cells. The hair follicles 
were dilated and filled Avlth kenatin. The rete 
pegs were prolonged and pointed. The papillae 
were swollen, edematous, and where not in- 
volved in the hj-perplastic process, showed a 
cellular infiltrate, chiefly perivascular in dis- 
tribution, consisting of small round cells and 
plasma cells. In one portion of the preparation, 
at the dermoepidermal junction, there was a 
very actively proliferating process. On the 
epidermal side, there was marked thickening 
of the prickle cell layer (acanthosis) Avith 
scA’cral concentrically arranged areas of kera- 
tinlzation (pearls). The basal layer merged 
imperceptibly AA-ith the proliferatiA'e process 
immediately beneath it in the corium. The cells 
inA’ob'ed in the process AA-ere large, polyhedral, 
Avith A'esicular nuclei, many lieaA'ily laden with 
finely granular broAA n pigment. The corium in 
this Aucinity Avas densely packed Avith large, 
similarly-shaped cells containing large A’esicular 
nuclei Avith one or tAA’o prominent nucleoli. In 
some areas, the nuclei Avere liA-perchromatic 


but the relatiA’e size of the cells aa'us fairly 
uniform. In other areas, the cells shoAA’ed an 
alA’eolar arrangement. Here again, many of the 



Fig. 4. Case n. Metastasis in 
prostate gland. 


cells contained pigment. In the adjacent con- 
nective tissue there Avere scattered large 
mononuclear cells, laden AA’ith pigment in a 
much coarser arrangement than in the cells 
in the neoplastic process. The diagnosis AA’as 
junction-type neA’us. The presence of an 
inflammatory infiltrate and the variation in 
staining effinity of the nuclei indicated some 
degree of malignancy and iiiA-asiA^eness. The 
patient subsequently completely forgot about 
the mole. In hlay, 1940, he noticed for the first 
time a “body of slight index of refraction” 
AA’hich seemed to moA^e up and doAA-n in the loAver 
half of his A’isual field about tAA’ice a second. 
This occurred scA’eral times in succeeding 
AA’eeks. In the ten days before his admission 
to the hospital, this Avas replaced bj' bright 
geometrical figures Avliich moA'ed in the upper 
outer quadrants of his A’isual field. Earlj’ in 
July, 1940, he sufl'ered from nausea and 
A’omiting. His handAA’riting became illegible. 
Gait became subjectiA’ely AA’ide-based. He 
encountered difficulty in recalling the names 
of people he kneAv. He had lost eight pounds in 
Aveight since the onset of his illness. Ophthalmo- 
logical e.\amination by a local oculist rcA’ealed 
a left superior quadrant hemianopsia. 

The positiA’e physical findings on admission 
Avere: a Avide-based, halting gait; anisocoria, the 
left pupil being larger than the right; diplopia 
in all directions; slight right facial AA’eakness 
of the central type; and absent right abdominal 
reflexes. The multiplicity of findings and the 
absence of localizing signs suggested metastatic 
tumor deposits in the brain. At the same time, 
a small subcutaneous nodule in the right loin 
Avas noted. Then upon questioning the patient. 
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the history of removal of the mole from his spherical in shape, hut in the nests they were 
clicek, was obtained. polyftonal or spindle-shaped.' Scattered througli- 

Lumbar puncture revealed an initial pressure out were foci of small round cell infiltration, and 
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of 204 mm. of water and a final pressure no 
mm. The Ayala inde.x was 5.39, which was 
within normal limits. Examination of the spinal 
fluid was negative as were the chemical studies 
of the blood, the blood count and urinalyses. 
The cell count showed nine red blood cells per 
c mm. No melanin was found in the urine. 
Roentgenograms of the skull, pelvis and chest 
were negative. 

A biopsy of the mass in the right loin was 
performed. Grosslj', the specimen consisted 
of an elliptical portion of skin, which measured 
2 bj" 0.8 cm. The underlying subcutaneous and 
adipose tissues were attached. "Within the 
latter, soft and elastic in consistency and not 
attached to the skin, could be felt a nodule. It 
measured 0.6 by 0.4 by 0.4 cm. On section, the 
cut surfaces were somewhat translucent and 
yellow-brown in color. At one pole a few, small, 
dark brown areas were noted. iSIicroscopicallv, 
in the depths of the subcutis, there was a fairly 
well circumscribed nodule composed of nests of 
cells separated from one another by delicate 
stranck of fibrous connective tissue. The 
majoritj’’ were spherical although thej’^ varied 
somew hat in size and shape. The cells were verv 
large; the cj’toplasm was granular and stained 
pale violet-blue in some places and amber in 
others. The nuclei were large, spherical or 
slightlj"^ oval, contained abundant chromatin 
and large, compact, deeply-staining nucleoli. 
Karyorrhexis and occasional mitotic figures 
Avere seen. Where the cells lay loosely in the 
tissue, thej- appeared to be more or less 



Fig. 6. 
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in a few places, necrosis was seen. Adjacent 
to the nodule, in some of the lymphatic spaces, 
were collections of similar tumor cells. The 
diagnosis was metastatic mclanoblastoma. 

While in the hospital, the patient became 
drowsy and weak. Deep .v-ray therapy was 
administered to the brain. He appeared to 
improve, especially with regard to maintenance 
of consciousness. He was discharged on 
September 8, 1940. 

Following discharge from the hospital, he 
vomited considcrabK', was verj’ Aveak and 
complained of severe throbbing headaches. His 
speech became unintelligible and incontinence 
of urine appeared. He Avas readmitted to the 
hospital on September 18, 1940, in a semi coma. 
Aphasia AA-as present. The left pupil AA-as fixed. 
Right facial AAcakness and ataxia of the hands 
AAcre noted. A firm, subcutaneous nodule AA'as 
palpated in the left infraclaA'icular region. He 
died on September 27, 1940. The clinical 
diagnosis aa us generalized melanoblastomatosis, 
AA'ith particular inA^ob'ement of the central 
nerAmus sj^stem. 

The necropsj' Avas performed three hours 
postmortem. Only the pertinent findings AA-ill 
be listed: 

The body AA-as that of a Avell deA^eloped, 
emaciated, AA-hite man, 160 cm. long and AA-eigh- 
ing appro.ximately 50 kilograms. The skin AA-as 
pale. A scar, i cm. in length, AA-as present on 
the left cheek, and a similar one, 3 cm. in 
length, in the right loin. There AA-as a sparsity 
of hair on the scalp. A fairly firm, discrete 
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tumor nodule, measuring 2 by i cm. in diam- 
eter, was situated beneath the acromial end 
of the left clavicle, which on section was 


and weighed 1,250 gm. It contained no tumor 
tissue. The gallbladder and cystic duct were 
congenitally absent. The remainder of the 



composed of tumor tissue. Dorsally, over the 
sacrum, were three decubitus ulcers which 
measured up to 3 by 2 cm. The neck, chest, 
abdomen and extremities were otherwise not 
remarkable. 

The serous cavities contained no excess 
fluid. Within the gastrocolic ligament were 
two, soft, discrete tumor nodules, which 
measured 1.5 cm. in diameter. On section, they 
were composed of gray, black and brown tissue 
resembling a marble-like pattern. 

The thyroid gland measured 5 by 4.5 by 1.5 
cm. and weighed ig Gm. It showed nothing 
unusual. 

The heart weighed 250 Gm., was of the 
usual size and shape, and not remarkable. 

The right lung weighed 560 Gm. and the 
left 420 Gm. Scattered in the pleura and 
e.xtendlng into the underlying parenchyma 
were several discrete tumor nodules wlrich 
measured up to 4.5 by 2.5 by 2.5 cm. On 
section they showed gray, bro\ra and black 
tissue in a mottled pattern. Zones of necrosis 
and patchy hemorrhages were seen in places 
witlun the tumor tissue. Edema and emphys- 
ema were present bilaterally and a focal 
pneumonia was noted in the right lung. 

A punched-out ulcer, 0.8 cm. in diameter, 
was located 9 cm. below the pylorus. Its 
margins were steep, the border round and the 
base clean. The remainder of the gastro- 
intestinal tract was not remarkable. 

The liver measured 23 by 20 by 5.5 cm. 


biliarj- tract presented no other anomalies or 
abnormalities. 

The left adrenal gland measured 7 by 4.5 
by 4 cm. and weighed 53 Gm. Almost the 
entire gland, except for a strip of cortex 
0.3 cm. in thickness, was replaced by tumor 
tissue. There were large areas of necrosis and 
hemorrhage within the tumor deposits. The 
right adrenal gland measured 6 by 3 by i cm., 
weighed 9 Gm. and was similar to the left. 

The right kidney measured 13 by 7 by 3 cm. 
and weighed 185 Gm. Beneath the capsule 
and attached to the surface was a dome-shaped, 
shiny, black nodule, 0.3 cm. in diameter. A 
cyst was seen on section. The left kidney 
measured 12 by 6 by 4 cm. and weighed 
165 Gm. A gray-brown sharply circumscribed, 
partially necrotic tumor nodule, 0.8 cm. in 
diameter, was seen in the cortex. The urlnar}* 
bladder was not remarkable. The prostate 
gland was of the usual size, shape and con- 
sistency. On section, in the left lobe, a meta- 
static gra3^-brown and black tumor, 0.8 cm. in 
diameter was noted. (Fig 4.) 

The spleen was soft, measured 13 bj' 8 bj^ 
3 cm. and weighed 140 Gm. The external 
surface was slate graj", smooth and glistening. 
In the cut surfaces, the iMalpigliian corpuscles 
were distinct and the fibrous markings delicate. 
The pulp scraped sllghtlj-. 

^^’ithin the left trapezius muscle was a coal- 
black, sliin\', sharplj' demarcated metastatic 
tumor mass, 1.5 cm. in diameter. 
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TIic brain ^vciplled 1,766 Gm. The meninges 
were delicate. Tlic convolutions were broad 
and fattened wliile the sulci were shallow. 
Scattered throughout all portions of the brain, 
both In the external and cut surfaces, were 
round, sharply circumscribed, gray, brown and 
black tumor masses, which in some places 
showed small areas of hemorrhage and necrosis. 
They measured up to 4 cm. in diameter. 
(Figs. 5, 6 and 7.) Although tumor nodules 
were seen in the brain stem, they were not 
seen in the spinal cord. Extradurally, however, 
at the level of the seventh cervical vertebra 
was a metastasis which measured 1.5 In- 1.2 
by 1.0 cm. The pituitart' gland was not 
remarkable. 

Inasmuch as the various rnctastases were 
histologically similar, a composite description 
is presented: The tumor was composed of 
nests and whorls of cells lying in a delicate 
stroma of loosely arranged strands of fibrous 
connective tissue. These cells, for the most 
part, were large, and spindle-shaped, with 
homogeneous, pink-staining cytoplasm e.xtend- 
ing peripherally in the form of processes which 
intertwined with those of adjacent cells. The 
nuclei were round or oval, vesicular, with one 
or two prominent nucleoli. Although large, 
the cells showed some variation in their size 
and shape and in the staining reaction of their 
nuclei. Some of the latter were deeply staining 
and mitotic figures and multinucleated giant 
cells were fairly numerous. Other cells were 
polyhedral in shape. Many of these, as well 
as some of the spindle-shaped variety, con- 
tained clumps and granules of golden-brown 
pigment. In some this was verj- abundant and 
was seen also within the nucleoplasm. Similar 
pigment was seen extracellularl3-. In scattered 
areas, the tumor tissue was necrotic. Foci of 
extravasated blood were also seen. In places 
tumor cells were seen within endothelial lined 
spaces. 

Anatomic diagnosis: Melanoblastomatosis in 
skin, lymph-nodes, mesentery, pleurae, lungs, 
adrenal glands, kidnej's, prostate gland, muscle 
and brain; edema and emphj^sema of lungs; 
pneumonia, focal (right); splenitis, infectious; 
emaciation; congenital absence of gallbladder; 
ulcer in duodenum; decubitus ulcers. 

DISCUSSION 

Three organs, the heart, uterus and gall- 
bladder, which are rarely the seats of 


secondar3' tumor deposits, were sites of 
metastasis in the first case. 

Concerning the heart, it is believed that 
metastatic tumors in this organ are very 
rare. Of a total of 36,980 cases of car- 
cinoma, Nicholls'’ noted that metastases 
to the heart were present in 109 or an 
incidence of 0.29 per cent. Scott and 
Garvin,* however, reported the heart 
invaded by metastatic tumor in 10.9 per 
cent of 1,082 cases of malignancy. Included 
in the series were ten malignant melano- 
mas, five of which had metastasized to 
the heart. Stout** reported sixteen tumors 
of the heart in a series of 1,171 autopsies 
but made no mention of melanotic tumors. 
Lymburner'* found that in a series of 
8,550 autopsies the heart contained sec- 
ondary malignant tumors in fort3--two 
cases; of these six were pigmented. 
Moragues’ reviewed the literature and 
found only twenty-three cases of malig- 
nant melanoma with cardiac metastasis. 
To this group, he presented four additional 
cases of his own. He believed, however, 
that cardiac metastasis in cases of malig- 
nant melanoma were more frequent than 
the paucity of reported cases led one to 
think. At The Jewish Hospital among 435 
autopsied cases of malignancies of all t\'pes 
exclusive of blood dj'serasias, metastasis 
to the heart was noted in seventeen, or an 
incidence of 3.8 per cent. 

According to Kaufman® and Frank' 
metastatic carcinomas to the uterus are 
ver^' rare. None of the general textbooks of 
pathologx" or the more specialized books 
relating to malignant disease give an}' 
statistics as to their occurrence. In the 
series of 435 cases of malignancj' at the 
Jewish Hospital, metastasis to the uterus 
was observed in nine instances, or an 
incidence of 2 per cent. In no Instance was 
a metastasis to a uterine leiomxoma 
present. When present the metastases were 
due to direct invasion from ovarian car- 
cinomas (four cases) or arose from distant 
organs via the blood stream. 

Secondarx' tumors in the gallbladder, 
according to Kaufman*® are similarl}' ex- 
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tremely rare but he recalled having seen 
two cases of pigmented sarcomas with 
metastases to this organ. In the authors’ 
series, the gallbladder was the site of 
secondary tumor deposits from remote 
primary neoplasms in twenty-two in- 
stances, an incidence of 5.1 per cent. Most 
frequently they occur by direct extension 
from neighboring carcinomas of the biliary 
tract, stomach or pancreas, and less often, 
from primary tumors in distant organs. 

Geschickter and Copeland” found bone 
metastases in only 1.07 per cent of cases of 
malignant melanoma. The vertebrae and 
cranium were the sites of secondary mel- 
anotic tumors in the second case. In the 
first case, these and other organs were the 
sites of tumor metastases which probably 
were hematosenous in oris:in. In the second 
case, the unusual features were the presence 
of metastases to the prostate gland, the 
central nervous system, particularly the 
brain stem, and absence of involvement of 
the liver. 

No other case in the authors’ series of 
435 malignancies showed evidence of in- 
vasion of the prostate gland by tumor 
tissue from a remote primary tumor. All 
authorities agree as to the rarity of 
metastatic neoplasms in this organ. 

In the first case there were metastases 
to the dura mater and cranium, and in 
the second case, to the brain. In both in- 
stances, the metastases may have arisen 
as a result of extension from the lungs, 
while in the first case, the possibility of 
extension from the orbit cannot be ignored. 
A third possibility is spread from some 
distant focus via the vertebral venous 
plexus and thence to the cranial cavity. 
This view has been advanced recently by 
Batson^- to explain particularly those cases 
in which there is absence of lung involve- 
ment. 

The failure of the liver to be involved 
by tumor in the presence of a generalized 
dissemination of the neoplasm is an unusual 
feature wortln' of note, particularly in 
melanoblastomas, in which the liver is so 


often the site of maximum involvement. 
Coincidentally, in this case no melanin 
appeared in the urine at any time. 

The congenital absence of the gall- 
bladder and cystic duct is likewise of 
interest because of its rarity. Robertson 
et al.^" reviewed the literature and found 
only ninety-six previously reported cases 
of this condition, to which they added one 
of their own. At The Jewish Hospital, 
there have been three cases of congenital 
absent gallbladder and cystic duct amongst 
3,618 necropsies, an incidence of 0.08 per 
cent. 

SUMMARY 

Two cases of melanoblastomatosis with 
widespread and unusual sites of metas- 
tasis are described. The frequency and 
sites of metastases in melanoblastomatosis 
are discussed. In the case in which no 
melanin occurred in the urine, there was 
no involvement of the liver. 
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CHOLEDOCHOLITHIASIS* 

J. Edward Berk, m.d, 

Ross V. Patterson Fellow in Gastroenterology, The JelTerson Medical College and Hospital 
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I N recent years growing attention has 
been given to the problem of the 
common duct stone. The frequency 
of occurrence of these calculi has increased 
in direct ratio with the number of common 
ducts adequately explored at the time of 
primary operation on the gallbladder. 

It has been established that common 
duct stones may be present in a con- 
siderable number of patients in whom there 
was no clinical suspicion of their existence. 
Even in the acute inflammatory diseases 
of the gallbladder, looked upon by many 
as surgical emergencies, calculi will be 
found in the common duct in a surprising 
percentage. Simple palpation of the duct 
has proved uncertain evidence of the pres- 
ence of stones. It has become recognized 
that a certain proportion of the unfavor- 
able results following surgery of the gall- 
bladder for both acute and chronic disease 
may be attributed to common duct calculi 
overlooked at the time of the primary 
operation. More thorough examination of 
the common duct has been found neces- 
sary and the accepted indications for 
exploration of the duct have been widened. 
For these reasons, therefore, it is of value 
to consider briefly the problem of choledo- 
cholithiasis. Consideration especially of 
the incidence and symptoms of common 
duct stone will establish and justify several 
indications for exploring the common duct 
at the time of primarj' operation on the 
gallbladder. 

ACUTE CHOLECYSTITIS 

There is a growing group of radical- 
minded surgeons who demand that acute 
cholecystitis be considered as an intra- 
abdominal surgical emergency requiring 


operation as soon as possible. Several of 
the adherents of this school of thought’®'-^ 
support their position by the contention 
that common duct exploration is an opera- 
tive hazard that is unnecessary in cases 
of acute cholecystitis. They argue that 
the verjf nature of the pathologic process 
renders the passage of stones from the 
gallbladder into the common duct unlikely. 

In Table i is summarized the operative 
experience of a group of representative 
surgeons reporting from various large 
hospitals and clinics throughout the United 
States and Canada. It will be seen that, 
contrary to the contention of the advocates 
of emergency or early operation for acute 
cholecystitis, common duct stones are 
found in approximately one out of every 
ten patients with acute cholecystitis. In 
only 30 per cent was the duct explored, yet 
in one-third of these calculi were recovered. 
It is quite likely that as more ducts are 
explored the percentage of positive recov- 
ery of stones will be found to increase. 

The frequency with which ductal calculi 
occur in patients with acute cholecystitis 
offers a serious objection to the routine 
application of early or emergency oper- 
ation. It is well known that in some 
patients the edema and swelling present in 
the early acute phase of cholec3^stitis will 
prevent anj'^thing more than a cholecystos- 
tomj' being done. The same changes will 
also prevent adequate exploration of the 
common duct. In some instances, then, 
secondary" operations will be necessar\' 
and the mortalitj- of these will have to 
be added to that of the first operation. In 
ever\' case the surgeon will have to temper 
his decision as to the need for emergence' 
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operation by the knowledge that the com- 
mon duct should be thoroughly examined. 

CHRONIC CHOLECYSTITIS 

In Table ii are tabulated the reported 
findings of several surgeons working in the 
larger hospitals and clinics. Their collec- 
tive experiences may be accepted as a 


cent or practical!}' one in eight of all 
patients with chronic cholecystitis may be 
expected to harbor one or more stones in 
the common duct. This becomes even more 
impressive when it is considered that 
6.4 per cent of the cases of common duct 
stones encountered at the Mayo Clinic^^ 
and 4 per cent of those encountered at the 


TABLE I 

INCIDENCE OF CHOLEDOCHOLITHIASIS IN ACUTE CHOLECYSTITIS 





Total 
No. of 
Cases 

Ducts Explored 

Stones Recoyered 

Author 

Place 

^'car 

i 

, No. 

! 

j 

Per Cent 
of Cases 

No. 

Per Cent 
of Ducts 
Explored 

Per Cent 
of Cases 

Judd and Phillips* 

Mayo Clinic (1922- 
1932 Approx.) 

*933 

1 

508 

i 

72 

14. 1 

43 

59-7 

8.5 

Branch and Zollinger”. , 

Peter Bent Brigham 
Hosp. (1914-1934) 

1936 

229 

45 

19.6 

19 

42.2 

1 

1 

8.3 

Kunath* 

Univ. ot‘ Iowa Hosp. 
(1925-1935) 

*937 

90 

10 

11.1 

6 

60.0 

j 6.6 

Glenn* 

N. Y. Hosp. (1933- 
1939) 

*939 

2*9 

1 

1 

22 

1 

10. 0 

9 

i 

40.9 

4- 1 

Graham, R. R.* 

1 

'I'oronto Gen. Hosp. 
(' 934 -i 939 '> 

*939 

1 57 

1 





I 10. 5 

1 

Roster and Kasman®. . . 

Crown Heights Hosp. 
(192S-1937) 

*939 

341 i 

1 

34* 

100. 0 

24 

7-0 

7.0 

Carter, Greene and 
Twiss.' 

N. Y. Post-Graduate 
Hosp. (1920-1937) 

*939 

574 

1 

98 

17-0 

80 

81.6 

* 3-9 

Zolliniter® 

Peter Bent Brigham 
Hosp. (i934-*939) 

1940 

121 

42 

34-7 

20 

47.6 

16.5 

Fallis and McClure’. . . . 

Henry Ford Hosp. 

1940 

320 : 



20 


6.2 

Pfeificr and Martin”. . . 

Walters. Gray and 

Lankenau and Abing- 
ton Hosp. (1935- 
1940) 

1940 

70 

5 

7 - * 

0 

0.0 1 

0.0 

Priestley** 

Mayo Qinic (1939) 

*940 

88 

28 

3 * .8 

*3 

46.4 

14. T 


Ayerage 


2.617 

(2.240) 

663 

29.6 

240 

(214) 

32.3 

9.2 


fairly representative cross-section of the 
average surgical experience throughout this 
country. 

Only a little over 30 per cent of the ducts 
were explored at the time of operation on 
the gallbladder, yet calculi were recovered 
from almost 40 per cent of those that were 
explored. Here again, just as in acute 
cholecystitis, it seems quite likely that as 
more ducts are explored the percentage of 
positive recovery of stones will increase. 

The reports reviewed indicate that 13 per 


Lahey Clinic^® revealed no stones in the 
gallbladder. 

The need to consider the common duct 
whenever any primary operation is per- 
formed for chronic cholecystitis is self- 
evident from the figures quoted. Even 
though some 60 per cent of the ducts 
explored failed to yield any stones, it is 
necessar}”^ to appreciate that man}’^ nega- 
tive explorations must be made in order 
to accomplish a high percentage of com- 
plete removal of ductal stones and a low 
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percentage of return of sj'mptoms after 
choIec3fstectom3^ 

SYMPTOMS 

The classical signs and sj'mptoms tradi- 
tionallj’^ ascribed to common duct stones 
comprise the triumvirate of jaundice, colic. 


this determined bj’’ chemical analj’sis in 
ever}' instance. On the other hand, the 
estimate of the frequency of icterus in 
several of the reports is based in part on 
its alleged occurrence in the past. Time 
and again statements on the part of the 
patient that bouts of jaundice had occurred 


TABLE II 


INCIDENCE OF CHOLEDOCHOLITHIASIS IN CHRONIC CHOLECYSTITIS 


1 

1 



Total 
No. of 
Cases 

1 

1 Ducts 

Explored 

Stones Recox-ered 

1 

Author 1 

1 

Place 

i 

Year 

1 

1 

No. 

Per Cent 
of Cases 

! 

No. 1 

Per Cent | 
of Ducts , 
1 Explored 

I 

Per Cent 

1 of Cases 

t 

Judd and Marshall'- ^ 

Max-0 Clinic 

1931 

I 

: > 3-393 


1 

1 1 

i 1.768 


13.2 

Crump'" 

Vienna City Hosp. \ 

(1927) ■ 

> 93 ' 

1 325* 

325 

1 

!00 0 1 

i i 

: 78 1 

! 1 

1 

24 0 1 

1 , 

24.0 

16.4 

1 

14-8 

1 < 5 - 

1 8.6 

[ 

i 

1 

Cheex-er'^ 

1 Peter Bent Brigham 
Hosp. (1913-1935) 

*935 

1 

, 426! 

1 ' 

. 158 

i 3 “ 9 ! 

, 1 

! 70 1 

i 

1 44 3 

1 

Lahey'" 

1 Lahey Clinic (1910- 

1 1938) 

1938 1 

1 2.177 

, i 

718 , 

1 1 

32 9 

\ 

i 323 ; 

1 

1 

Carter, Greene, and 
Twiss' 

I N. Y. Post-Graduate 
{ Hosp. (1920-1937) 

>939 

1 3,306 : 

260 ; 

1 i 

7 8 : 

1 213 

81 9 

Koster and Kasman"'. 

Walters, Gray and 

1 Crown Heights Hosp. 

1 (1928-1937) 

>939 

1 

I ,072 

11.072 

[ 100 0 

1 1 

! ; 

93 

8 6 

Pnestlej 

1 .\Iavo Clinic (1938) 

! >939 

93 ot; 

>74 

! >8 7 

78 j 

44 8 j 

8.3 

Allen'’ 

Mass. Gen- Hosp. 

1 (Personal Series 

i >930-1939) 

1 1940 

1 

266 

159 

j 39 7 j 

98 1 

i 

61 6 1 

1 

1 

1 

36.8 

Allen and \\ allace'’ 

, Mass. Gen. Hosp. 

1 (1930-1939) 

i >940 

‘ 2.088 
{ 

1 

775 

! 37 > 

j 344 

j 44 4 

! 

1 to 4 

Zollinger’ 

alters, Gra\ and 

‘ Peter Bent Brigham 

< '935-1939) 

' >940 

1 

1 

1 442 

1 

167 

: 

1 

i 

i 

j 46 6 : 

1 17 7 

1 

1 

Pnestlex " 

Maxo Clinic (1939) 
Average 

1 

1 

1940 

\ 

939 

25.364 

,(11.971) 

1 

230 

'3.713; 

t 

24 5 

31 9 t 

1 1 

^ 122 

3.265 
'(> - 497 ) , 

1 ^ 

, 53 0 1 

i 38 2? 1 

^ i 

12 9 

12 9 


* Necropsies. 

1 Includes some cases of acute cholecystitis. 
i Excluding necropsy figures of Crump. 


chills and fever. In Table iii a representa- 
tive series of reports on the frequency of 
these symptoms are tabulated. 

Jaundice. It is not made clear but it 
appears that xvhat is meant by “jaundice” 
in the various reports is gross clinical 
jaundice with evident discoloration of the 
skin, conjunctivae and mucous mem- 
branes. Undoubtedly, a greater percentage 
of patients with common duct stones would 
prove to have hyperbilirubinemia were 


previously have proved unreliable and 
misleading. 

The net result of figures so compiled 
ought to produce a clinically acceptable 
balance. It is noteworthy, then, that 
roughly one out of ever}' four patients with 
choledocholithiasis will at no time displa} 
any jaundice. ("Table in.) 

in patients with acute cholecystitis 
the occurrence of jaundice need not neces- 
sarilv be due to a calculus obstructing 
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the common duct. It is ^veII to remember 
that in the acute phase, and for a variable 
period folfoving subsidence, the edema at 
the neck of the gallbladder or in the cystic 
duct resulting from the impaction of a 
calculus in these areas may be great enough 
to cause compression of the adjacent bile 
ducts. Jaundice may develop, therefore, 
as a result of ductal obstruction from 
inflammatory compression. As long as 


artificially relieved by medication or oper- 
ation. At no time is it crampy or colicky, 
although variations in the peak level may 
occur during a given attack. 

The site of the abdominal colic is vari- 
able and by no means is it always in the 
right upper quadrant. Epigastric pain was 
described in 40 per cent of Cutler and 
Zollinger’s-’ cases of common duct stone. 
They believe that the incidence of epi- 


TABLE III 


INCIDENCE OF SYMPTOMS IN CHOLEDOCHOLITH1.A.SIS 




1 

1 

j 

1 Jaundice 

1 

i 

■ 

Colic 

Chills and 
Fei-er 

1 

Author 

Place 

\‘car 

i 

Number 
of Gases 

j 

No. 

Per 

Cent 


Per 
Cent i 

No. 

Per 

Cent 

Judd and Marshall'- 

Mavo Clinic (to 1931) 


1 ,6oS 

i.iSi* 

i 

73-4 


1 

80.4 

597 

37 I 

Lahev and Swinton'" 

Liihey Clinic (to 1935) 

>935 

221 

129 

61 .4S 

>72 

77.8 

9 

4 - > 

MacDonald''^^ 

Garter, Greene and Twiss'. . 

Los Angeles County 
Gen. Hosp. and The 
Toronto Gen. Hosp. 
(1927-1932) 

N. Y. Post-Graduate 
Hosp. (1920-1937) 

>935 

>939 

27 

[ 

326 

25 

277 

92.5 

85 0 

12; 

1 

44-4 ' 

1 

> 5 !I 

j 

55 5 

Zollinger and Kevorkian-'.. 

Peter Bent Brigham 
Hosp. 

>939 

75 ; 

61 * 

81 .0 

68 

91 .0 

1 

33 3 

Trueman"- 

Mayo Qinic (1936 
and 1937) 1 

>940 

2>9 

133* 

60.7 1 

169 

77-2 1 

1 


34-2 


Average 

Symptoms Absent in 

i 

— 

2.476 

1 ,806 

i 

73-2 

26.8 

Oi) 


79-7 

20.3 

(»S) 

721 

33 5 
66 •; 

(=a) 


* In history or on admission. 

t An additional 275 (17.1 per cent) complained of pain in epigastrium, not sufTicicntly severe to be classed as 
colic. 

+ An additional 12 (44.4 per cent) complained of dull pain with radiation. 

5 Of 210 cases (ten not given). 

ij Of these eight had fever and seven had chills. 


clinical signs of inflammation persist, one 
cannot be certain if any accompanying 
jaundice is due to inflammatory edema 
alone or to an obstructing common duct 
calculus. 

Colic. The term, “biliary colic,” is a 
much misused one. Contrary to its conno- 
tation, typical biliary colic is not a colic. 
It is rather a constant, sharp, severe pain 
which mounts in a steady, continuous, 
crescendo fashion to reach a peak, where 
it remains until the causative factors are 
spontaneously corrected or until it is 


gastric pain is higher in the presence of a 
common duct stone than in anj- other com- 
plication of choledocholithiasis. It is their 
belief based upon experimental observa- 
tions,-^-*^ that initial and persistent epi- 
gastric pain strongly suggests, a calculus 
distending the cystic or common duct. 

The different observers do not clearly 
specify the standards used in classifying 
pain as true colic. They emphasize, how- 
ever, that the severity of the pain was one 
of the main criteria. Although a larger 
percentage of patients described some type 
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of abdominal distress, colic was present 
in only 8o per cent. (Table ni.) One out 
of every five patients with choledocholithi- 
asis, then, will fail to present a history of 
typical biliary colic. 

Chills and Fever. The relative infre- 
quency of these symptoms is striking. 
(Table in.) The fact that two out of every 
three patients with choledocholithiasis fail 
to show any chills or fever attests to how 
often calculi may be resident in the extra- 
hepatic ducts without causing any asso- 
ciated cholangitis. 

Of the many other symptoms attributed 
to choledocholithiasis and the associated 
biliary tract disturbance, two are worth}' 
of special mention; 

Previous History Suggestive oj Biliarxr 
Tract Disease. The vast majority of 
patients proved to have choledocholithiasis 
present a history of dyspepsia character- 
ized by fullness, belching, gaseousness, dis- 
tention and flatulence and recurrent bouts 
of abdominal pain with or without episodes 
of jaundice. In the c.xperience of sonie,’®--^ 
such a history is a feature of practically 
every case and in its absence the chance of 
finding a common duct stone is slight. 

Vomiting. It has been observed ex- 
perimentally-'’'-'^ that while distention of 
the gallbladder does not cause vomiting, 
distention of the common duct constantly 
produces spontaneous vomiting. Cutler 
and Zollinger-^ make a special point of 
this and, in their opinion, pronounced 
involuntary vomiting is suggestive evi- 
dence of a stone outside the gallbladder 
within the cystic or the common duct. 
Such spontaneous, pronounced involuntary 
\ omiting occurred in approximately 90 per 
cent of their patients with common duct 
'•tone. 

Indications Jot Exploration oj the Com- 
mon Duct. The preceding discussion 
makcv it apjKirent that stones exist in the 
main bile channels in a surprisingly large 
percentaue {»f cases of both acute and 
chronic cholee% '-titis. More<i\er, the clas- 
'Kal '•iun'. and '•Muptom*' ascribed to such 
.’.re fretiucnl!} ab'-ent and there 

cr*, oitff, V. iii be no clinical evidence of 


their presence. In the final analysis, there- 
fore, the presence or absence of stone must 
be determined by a careful examination of 
the ducts. 

In any compilation of justifiable indi- 
cations for exploration of the common 
duct, due attention must be paid to the 
salient points stressed above. Zollinger’'^ 
has recently offered such a compilation 
and the indications he lists may be pre- 
sented without further comment: 

CLINICAL HISTORY 

1. History or presence of jaundice 

2. Cholangitis associated with chole- 
lithiasis 

3. Recurrent symptoms after chole- 
cystectomy 

4. Frequent attacks of gallstone colic 

5. Pronounced involuntary vomiting 

FINDINGS AT OPERATION 

6. Suspicion of stone bj‘ palpation 

7. Dilated or thickened common duct 

8. Contracted thickened gallbladder 

9. Dilated cystic duct 

10. Loss of normal appearance of aspi- 
rated bile 

1 1. Thickening of head of pancreas 

12. Many small stones in gallbladder 
and cystic duct 

There are many surgeons who, while 
admitting the facts and agreeing to the 
need for more frequent ductal e.xpioration, 
warn that widespread application of such 
exploration will produce an increase in the 
primary mortality and an increase in the 
secondary morbidity and mortality from re- 
sultant strictures and injuries to the ducLs. 

Cutler and Zollinger-* in the six years 
prior to 1940 had no death following a 
negative explorationt of he common duct. 
They arc of the opinion, therefore, that the 
addition of choledochostoniy doc.s not 
increase the general mortality of biliar> 
surgery. Lahcy and Swinton’’ are in accord 
with this opinion. All arc agreed, further, 
that cholcdochostomy will not add to the 
operative risk c)f gallbladder fipcration'' 
provided that the surgeon has had suffi- 
cient experience with biliary tract surgery. 
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The indications for exploring the common 
duct arc so pertinent that any surgeon who 
undertakes to remove a gallbladder must 
be capable of performing with equal success 
any procedure on the biliar3f ducts. 

Even were it true that the addition of 
choledochostom^' to the primarj^ gall- 
bladder operation increased the operative 
risk, the eventual mortality* of secondari- 
operation for stones overlooked would 
have to be added to the mortality of the 
primari' operation without ductal explora- 
tion if a fair comparison is to be made. 

Whether or not increased surgicai ma- 
nipulation of the common ducts will result 
in a multiplication of such complications 
as stricture, cholangitis, recurrent stone 
and the like has j-et to be full}' determined. 
The results so far in the follow-up periods 
now available would indicate that there 
is not much to fear in this respect.*®'**'’ 

■ CONCLUSIONS 

1. The possibility of choledocholithiasis 
must be considered in ever\' case of gall- 
bladder disease. Approximate!}^ one in 
every ten patients with acute cholecystitis 
and one in e^■ery eight patients with 
chronic cholecystitis will have a common 
duct stone or stones. 

2. The classical signs and symptoms of 
choledocholithiasis are frequently absent. 
In many instances ductal calculi will be 
found without any clinical evidence to 
suggest their existence. 

3. The indications for exploration of the 
common duct have been widened/ The 
addition of choledochostomy to the pri- 
mary gallbladder operation does not add 
to the risk in the hands of competent 
surgeons. No one should undertake to 
operate on the gallbladder who is not 
capable at the same time of successfully 
performing operative procedures on the 
biliary ducts. 
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I N proportion to the number of patients 
treated each day by the numerous 
dentists in this city, investigation has 
shown that complications, resulting from 
dental pathology are few. We have often 
seen a friend with a swollen face on his 
way to the dentist and have sympathized 
with him, not full}”^ realizing the potential 
dangers of this swelling. We expect him 
to get well and in most instances he does. 
However, in certain cases the infection 
spreads, and it is about these patients that 
this paper is concerned. 

From July i, 1939, to July i, 1940, there 
were admitted to the Plastic Service of 
Kings County Hospital, loi cases of 
infections of the face and neck, whose 
etiology was directly attributed to dental 
pathology. This number does not in- 
clude fractures of the facial bones nor 
complications. 

The following statistics have been re- 
ported. Beck,^ in reporting twenty-four 
cases of neck infections, found three due 
to dental pathology; two cases following 
single extraction, and one case following 
multiple extractions because of extensive 
alveolar disease. Boemer- found that one- 
third of all his adult neck infections were 
due to infections of the lower molar teeth. 
Alden,® in 1936, presented twenty-nine 
cases of neck Infections resulting from 
dental pathological conditions. Thus j'ou 
can see the significance of this subject and 
we cannot overstress the importance of the 
pathogenesis nor the treatment. In the 
analysis of the age, we find the extra- 
ordinary fact that the greatest number of 
complications were found in persons be- 


tween the ages of eleven and thirty years. 
Since these persons are of the school age 
and earl}^ Industrial age, we certainly can 
foresee the work that prophylactic care can 
do. 

Table i 



No- of 

Age 

Cases 

2 to 5 

I 

6 to 10 

^5 

1 1 to 20 

37 

21 to 30 

29 

31 to 40 

9 

41 to 50 

10 

51 to 60 

8 

6j to 70 

I 

71 to 80 

I 

Total 

101 


With the spread of the pathological 
condition from the localized area, there 
was a notable increase of symptoms. These 
were characterized by pain, swelling, not 
only of the local area but of the contiguous 
regions, fever, malaise and often trismus. 
Frequently, the spread of infection oc- 
curred within the first week. 


Table ti 
No. of 


Daj 

Cases 

Daj 

ist 

0 

-th 

8th 

2nd 

*5 

3rd 

1 1 

9th 

4th 

12 

loth 

5th 

12 

1 ith 

6th 

9 

1 2th 
13th 


No. of 
Cases 
8 
t 

12 

7 

7 
3 

8 


A number of cases had no surgical 
interference, while the most serious 
followed extractions. The teeth listed as 
to the number of times involved vere. 

6 7 S 


Upper teeth 

Times invoked 417x414 


8765432 ' — ' I I 

I I i i i i i i i i i i UUU' 

17x414 24203 


From the Department of Plastic Surgert, Kings County Hospital, Dr. Walter A. Coakley, Director. 
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Lower teeth 876543 = 1 — > = 3 4 5 6 78 

I I I I I I I I I I I I I I I i 

Times In\ oK eti .. SS6 1 i 00 o — i 1 i 0311 10 7 

The upper central incisors are often 
involved but usually the infection is 
localized. Thus it can be seen that the 
lower molars .were involved most fre- 
quentl}^ and when one considers how 
closely they are related to the neck and its 
structures, a stud}" of the anatomy of the 
neck 'is imperative before treatment of 
dental infection can be managed. 

Mosher, in his epic talk in 1929, brought 
to us the importance of the muscles, 
fascia, vessels and glands of the neck. In a 
comprehensive manner his description 
served to stimulate others. His words, 
“Pus in the neck calls for the surgeon’s 
best judgment, for his best skill, and often 
for all his courage. Pus in the neck kills by 
edema of the larynx, or by the burrowing 
pus, bursting its bounds, and flooding the 
larynx and trachea,” are as pertinent today 
as they were in 1929. 

How does this pus reach the neck from 
the teeth, and where does it go, once it gets 
there? Alden® believes that as the tooth 
is infected and the process spreads there 
is a suppurative periostitis at the side of 
the local lesion, spreading downward or 
backward alongside the mandible and then 
breaking through the deeper structures. A 
second cause is the infection starting as a 
soft tissue cellulitis and carried from there 
to the contiguous structures, sometimes, 
even to distant structures by venous cir- 
culation or lymph channels. Dorrence^ 
states that often suppurative material from 
a dental root will follow the mandibular 
canal and find exit at the inferior dental 
foramen and then pass down the mylohyoid 
groove between the periosteum and the 
sublingual tissues. Once the pus finds 
itself in the natural spaces of the neck, it 
will collect. 

^^fllat is meant by the natural spaces of 
the neck? Barnhill® very aptly uses this 
_ explanation. Disease of either the cervical 
muscles or of the cervical fascia is ex- 
tremely rare, and hence, each owes its 


surgical importance to other reasons. The 
muscles serve as land marks, while the 
fascia is important because: 

1. It provides a strong wrapping mate- 
rial, which safely and securely encloses 
the whole of the neck in one package, but 
also each individual structure or group of 
structures in its own separate housing. 

2. The intervals between the layers of 
fascia, which contain more or less connec- 
tive tissue furnish ideal channels through 
which nerves, lymphatics and blood vessels 
run. 

3. These same connective tissue-filled 
intervals also provide pathways along 
which pus may readily burrow. The degree 
of ease with which pus finds its way about, 
in the neck depends upon the amount of 
connective tissue present. 

4. There are several areas in the neck 
where a large amount of connective tissue 
is present and the knowledge of these 
places, enables the surgeon to find the 
sites of disease without entering danger 
zones. The connective tissue is so abundant 
in these places that the finger can easily 
get into them. These places are; (a) in the 
floor of the mouth; (b) along the carotid 
sheath; (c) prevertebral or retropharyngeal 
space; (d) lateral pharyngeal or pharyngo- 
maxillary space, and (e) at the tip of the 
mastoid (Bezold’s abscess). 

In order to understand the mechanism 
of neck infections and the treatment, we 
must consider the anatomy of the cervical 
fascia. The superficial layer of the deep 
cervical fascia covers and encloses all the 
structures of the neck from the skull above 
to the clavicle below. Let us start in the 
midline posteriorly where the fascia is 
attached to the spinous processes. It runs 
anteriorly, and splits to enclose the trap- 
ezius muscles, unites again, and then splits 
to enclose the sternocleidomastoid muscle 
laterally, reunites and anteriorly splits 
again to envelop the pretracheal or sub- 
hyoid muscles. The fascia then fuses in the 
midline. Viewing this sheath in a per- 
pendicular line, below it is attached to 
the acromium, clavicle and the manubrium 
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stcnii, forming tin* space of Burns’ behind 
the latlcr. G<»ing up, il altaelies to the 
hyoid bone. Leaving the body of tlie hyoid 


not bre.ak out\var<! easily, but will point 
inward, whieh, as you will sec, means going 
into the lateral pharyngeal space. From 



FiO. 1. Oblique aiUerupuslerior viesv of llie 
face and neck, showing relntionsliips of 
parapUaryn{;caI space; i, piinryns; u, 
superior constrictor; iii, common carotid; 
IV, vagus; v, internal jugular vein; vi, 
parotid gland; vu, fascia e\ternai to parotid 
glanti; viii, masseter muscle; ix, mandible; 
X, internal ptcrygoitl muscle; xi. submaxil- 
lary gland; xii, fascia of subniaxillnry 
gland; xiii, anterior belly of digastric mus- 
cle; xiv, plalysma; xv, geniohyoid muscle; 
XVI, gcnioglossus muscle; xvii, byoglossus 
muscle; xvin, stylopbaryngeus muscle; xix, 
lateral pharyngc.al space; xx, mylohyoid 
muscle. 


I'lr.. i. Witical midline section through 
face and neel:, showing the spaces in the 
Hour of tlie mouth: i, piiarynx; it, soft 
palate: iii, alveolar process of maxilla: 
IV, hartl palate; v, mouth; vi, mucous 
membrane of tongue; vii, lower lip; viii, 
mandilsle; ix, gcnioglossus muscle; X, 
space between gcnioglossus .and genio- 
hyoid muscles; xi, geniohyoid muscle; 
XII, space between geniohyoid and 
mylohyoid muscles; x;ii, mylohyoid 
muscle; xiv, superficial fascia; xv, lu'oid 
bone; xvi, fat; xvit, epiglottis; xvin, 
hj'othyroid ligament; xix, vestibule of 
larynx; xx, thyroid cartilage. 


bone, it rises to split and enclose the sub- 
maxillary gland, and then attaches itself 
to the mandible, the inner layer along 
the mylohyoid ridge and the outer layer 
to the outer edge of the horizontal ramus 
or body. This outer layer then runs up and 
splits to form an envelop for the parotid, 
in the same manner that the submaxillary 
gland was enveloped. The outer layer 
of the parotid fascia now goes up to attach 
itself to the inferior border of the zygoma. 
The deep layer of the parotid fascia is thin, 
while the outer layer is very thick. Mosher'' 
states that there are defects in the deep 
parotid fascia, while Barnhill® states that 
these defects are difficult to demonstrate. 
This is of great surgical importance, since it 
means that infections of the parotid will 


the zygoma, the fascia will rise to attach 
itself to the upper nuchal line of the occipi- 
tal bone and the mastoid process. It covers 
the temporal muscle and adheres to the 


temporal ridge. 

Having followed the superficial lajer 
of the deep fascia, we will now try to shou 
how deep offshoots of the superficial fascia 
will make up the fascial planes we have 
talked about. 


First, we must make the statement that 
the hyoid bone is the most important land 
mark in the neck. It serves to divide the 
neck into an upper and lower compart- 
ment. The cervical fascia has strong 
attachments to it and together with the 
density of the membrane forms a strong 
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barrier between tbe floor of the mouth and 
the infrahyoid region of the neck. 

The deep offshoots of the superficial 
layer of the deep fascia serve to wrap 
different groups of structures. As the super- 
ficial layer splits around the sternocleido- 
mastoid muscle, the deep layer gives oft' 
fascia which wraps itself around the great 
vessels of the neck, thus forming the 
carotid sheath, or, as Mosher describes it, 
the Lincoln Highway of the neck. It con- 
tains the carotid artery, the internal 
jugular vein and the vagus nerve. It serves 
to go up into the skull and down the neck 
to the chest and forms the main pathway 
along which pus can travel. Leaving the 
carotid sheath, the fascia unites again 
and going deep, forms the prevertebral 
fascia, which lies in front of the longus colli 
muscles and the bodies of the cervical 
vertebrae. Just anterior to the deep off- 
shoot of the carotid sheath fascia, a layer 
leaves the deep surface of the sterno- 
cleidomastoid muscle and runs anterior 
to the trachea and thyroid, and, being 
called the pretracheal fascia, serves, by 
meeting prolongations of the prevertebral 
fascia, to envelop the visceral structures 
of the neck, as the esophagus, the thyroid 
and the trachea, forming the visceral 
compartment. The pretracheal fascia also 
goes forward to envelop the omohyoid, 
sternothyroid and sternohyoid muscles and 
then meets in the midline. 

The fascia thus makes such compart- 
ments in the neck that Barlow^ has named 
them as four units; (i) Vertebral, (2) 
visceral, (3) great vessels and (4) vaginal 
(sternocleidomastoid) (Trapezius) . 

Between the visceral and the vertebral, 
there is a rectangular space which runs 
from the thorax to the skull. It is con- 
stricted a bit at the level of the hyoid but 
it reaches the arch of the aorta. 

\ ou will recall that the deep surface of 
the parotid sheath is thin. From the deep 
surface of the parotid there is a prolonga- 
tion that goes deep to attach itself to the 
styloid and mastoid processes. It is thick- 
ened into a ligament running from the 


styloid process to the inner surface of the 
mandible as far down as the angle. This 
is the stylomandibular fascia which after 
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Fig. 3. Diagram showing direction of spread of 
pus from diseased molars; vertical section 
tlirough molars; i, pus from tooth ruptured into 
maxillary sinus; it, nasal septum; iii, nasal 
cavity; iv, pus from tooth ruptured between 
hard palate and mucous membr.ane; v, molar 
tooth; VI, maxillarj* sinus; vii, zygoma; viii, 
masseter muscle; ix, buccinator muscle; x, 
oral cavity; xi, fat pad of cheek; xii, sub- 
lingual gland; xm, pus ruptured e.vternally 
into cheek seeping towards mylohyoid; xiv, 
mandible; xv, genioglossus muscle; xvi, genio- 
hyoid muscle; xvii, mylohyoid muscle; xviii, 
anterior belly of digastric muscle; xix, pus 
ruptured beneath tongue into sublingual space. 

attachment to the mandible, moves out to 
join the superficial layer of the cervical 
fascia. In this process, it separates the 
parotid from the submaxlllarA- gland. This 
is of great importance, since it will serx-e 
as the posterior wall of the lateral pharyn- 
geal space. 

You may think that we have digressed 
from our original discussion of tooth infec- 
tion but it was necessar}- to explain the 
fascial ramifications because they form the 
spaces into which the pus from the teeth 
invade. 

The submaxillary space must now be 
considered. It is formed by the splitting 
of the superficial layer of the cervical 
fascia and is complete, enclosing the sub- 
maxillary gland (which has its own sheath 
and rarely is infected itself), the facial 
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artery which enters the gland behind, and conditions in the pharynx. We find that 
then becomes superficial. The gland, turn- it is very commonly infected by sup- 
ing around the posterior border of the puration coming from the subma.xillary 




Fig. 5. Tying olT tlie cvternal carotid 
.-irtcrv above the superior thyroid 
artciy-. 




Fig. 4. Finger inserted through incision to«.trd 
parapharynge.'d space. 

mylohj'oid muscle juts in between the 
internal pterygoid and the lateral pharyn- 
geal space making a direct root from the 
submaxillary space to the lateral pharyn- 
geal space. Infection of the subma.xillary 
space is most common. We belie^’e that 
this space is infected first and then the pus 
spreads to other spaces, the most common 
being the lateral pharyngeal space. Bar- 
low,' using the dye injection method, some- 
what like Kanavel, showed that injection 
of the submaxillar}' space drove the fluid: 
(i) behind the posterior border of the 
stylohyoid muscle to the floor of the mouth 
where it produced a bulge; (2) back be- 
tween the internal pterygoid and lateral 
pharyngeal wall or the so-called lateral 
pharyngeal space, and (3) down and inside 
of the condensation of the facial vein and 
the lingual vein from there to the carotid 
sheath. 

A survey must now be made of a most 
important space known by anj'one of the 
following names, as the lateral pharyngeal 
space, the parapharyngeal space or the 
pharyngomaxillary space. Mosher-* called 
attention to it in 1929 and attributed 
most of the etiology to pathological 


space, secondarily from infections of the 
lower molars. Alden^* states that the second 
and third molars often infect the para- 
pharyngeal space. Ford® reports that the 
lateral pharvngeal space is involved in 
half of all deep neck infections. Beck 
reports the tonsils as the cause in 58 per 
cent of cases. Mosher^ describes this space 
as a cone with the base around the jugular 
foramen of the skull and the ape.x at t e 
greater corner of the h3-oid. The CcYOtid 
sheath emerges from the apex and lor 
practical purposes continues the cone 
through the neck and into the chest. It is 
bounded outside (laterally) by the ramus 
of the mandible, the parotid, the internal 
ptervgoid muscle and the fascia that 
covers it. The inner wall is covered by 
cervical fascia lining the superior constric- 
tor. The anterior wall is limited by the 
pterygomandibular raphe which is joined 
by the fascia reflected from the pterygoid 
muscles and the superior constrictor. Pos- 
teriorly, the wall is made up by the styloid 
process, the stylopharyngeal and the stylo- 
hyoid muscles. The stylomandibular iascia 
and the carotid sheath are behind these, 
the roof and floor of the cavity are con- 
tinuous with the carotid sheath. There is 
much loose areolar tissue around the 
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slieatli, and an abscess breaking into the the fascial sheath of the trapezius and also 
carotid sheath from the lateral pharyngeal along the course of the intertransverse 
space will travel up and down the neck, branches of the vertebral vessels. (2) 





Fig. 6. Case of subma\illary and para- 
pharyngeal space infection of molar tooth 
origin. 


In surgery into this space, which can be 
entered easily with a finger, the styloid 
process is felt on the posterior wall. It 
must be remembered that ordinarily the 
space is filled with connective tissue and 
fat, and is actually in existence only when 
it is filled with pus. Barlow" in his dis- 
sections states that the styloid muscle, the 
stylopharyngeal muscle, and the tough 
stylopharyngeal aponeurosis, spreading me- 
dially and forward from the styloid process 
and the stylopharyngeal muscle to the 
lateral pharyngeal wall, act as strong bar- 
riers between the carotid sheath and the 
lateral pharyngeal space. To substantiate 
this, he injected the space with dyes and 
was not able to see any spread downward 
to the carotid sheath. 

Barlow," continuing his injection technic 
on other spaces in the neck, found; (i) 
The retrovisceral scace — there was a lateral 
limit by the fascia covering the trapezius. 
Below, it traveled to the third thoracic 
vertebra. Above, it traveled to the skull. 
Under pressure, it broke laterally into 
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Fig. 7. Same as Figure 6 showing large rubber 
tube sutured in parapharjmgeal space. 

The parotid space — spreads upward to the 
temporal space and with pressure spreads 
to the lateral pharyngeal space and along 
the fascial and superficial temporal vein. 
(3) Subvaginal space — the space filled 
rapidly and most completely beneath the 
sternocleidomastoid muscle and the pos- 
terior triangle. The injected fluid did not 
pass anteriorly into the anterior triangle 
or under the trapezius nor did it enter an\f 
other space. It did outline a space in front 
of the muscles of the visceral unit that 
reached from the manubrium to the hyoid. 
It also filled a space behind the muscles 
and extended among the viscera, especially 
the trachea. It did not cross the midline. 

Our next subject is the floor of the 
mouth. An excellent dissection both patho- 
logically and anatomically has been done 
by Collier and Ygesias.® These investiga- 
tors found that two spaces made up this 
dangerous area. Under the tongue is a 
space which lies between it and the genio- 
hyoid muscle. This is the space involved 
in the so-called Ludwig’s angina. Going 
outward another space exists between 
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the geniohyoid and the mvlolivoid muscle. 
Aetualfy, there is a space between the 
skin and the platysma which is involved in 
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erysipelas and superficial abscesses. Also, 
there is a potential space between the 
platysma and the mylohyoid muscle. A 
fifth space, according to BarnhilB lies 
beneath the mucosa and around the sub- 
lingual gland. 

The space between the geniohyoid and 
the gcnioglossus runs from the posterior 
border of the mandible down to the hyoid 
bone. If one side is involved, the other 
side will be too, since there is no partition 
between them. Barnhill,'^ in his description 
of the sublingual space says, “Like the 
other spaces, it is only potential and 
contains connective tissue. The roof is 
formed by the mucosa of the mouth, 
externally, the wall of the pocket is formed 
by the fascia which envelops the submaxil- 
lary gland, and centrally, will be the 
sublingual gland. The posterior boundary 
is the fascia, which separates the glands 
and envelops the muscles of the floor 
of the mouth. In the anterior part of the 
space, the lingual ner\-e will be seen to 
enter the tongue, also, there will be the 
ducts of the submaxillary and the sub- 
lingual glands, and a little lower and 
further back the hj'poglossal nerve. This 


space provides lodgement for infection 
anti sep.iration in the floor of the mouth, 
commonly known as Ludwig’s Angina.” 
lie abo si.'ites that a heavy fascial v.ai! 
separates the laler.al sublingual space 
from the lateral pharyngeal space. An 
abscess in the sublingual space will break 
into the lateral pharyngeal space only if 
under pressure .and neglected. Also, the 
.abscess can readily spread to the opposite 
sitle because all muscles and fascia which 
form the floor of the mouth arc bound 
togetlicr only by an abundance of loose 
connective tissue, which extends from 
one side to the other. 

\Vc have gone into an extensive descrip- 
tion of the an.atomy of the ecn ica! fascia, 
because, only in complete understanding 
of these parts will we be able to perform 
projrcr surgical remedies. The spaces men- 
tioned above are most likely where pus is 
found. It must be remembered, that the 
pus will follow these spaces and that strong 
fascial sheaths will delimit the pus, but 
in neglected cases, erosion of these fascial 
planc-s will allow pus to pass from one space 
to another. 

DIAGNOSIS 

Localized abscess is a common dental 
pathological condition. It is only when it 
begins to spread that we arc concerned. 
Most often, there is a history of toothache, 
followed by swelling of the region, ^^'hen 
spread occurs to any of the spaces, there is 
associated malaise and fever. The most 
common spread from the molars is to the 
submaxillary space which is characterized 
by marked swelling, anterior to the angle 
of the jaw and spreading down the necL 
Also, there is a moderate temperature and 
a slight trismvs. In most cases when there 
is a further spread, trismus becomes 
marked and the temperature will rise to 
i03°F. or higher. At this point, we can 
be sure the infection has spread between 
the submaxiliary and the internal ptery- 
goid muscle and has entered the lateriu 
pharyngeal space. In our series we had 
t^vent3’ such cases. If the lateral phar^mgeal 
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space becomes filled u'ith pus, u'e niay 
have a Horner’s syndrome, charactei'ized 
by dilation of the pupil on that side, due 
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Fig. 9. An early Ludwig’s angina. 

to irritation of the sympathetic nerve. 
The temperature may I'ise to lOf^F. and 
the patient may become very toxic. Septic 
temperature rise makes one suspect in- 
fected thrombus of the internal jugular 
vein, and this can be verified by a blood 
culture. Many authors mention the bulging 
of the tonsillar region in lateral pharjmgeal 
infection. We can say only that there is 
such trismus present that we have been 
unable to visualize this area in order to 
confirm the bulging. 

We have seen five cases that we consider 
Ludwig’s. In all, the pathology was present 
originally in the molars of the mandible 
with a submaxillary space infection. Sud- 
denly, there were chills, rise in tempera- 
ture, swelling of the floor of the mouth 
and submental region, breathing became 
difficult and the patient became verj* toxic. 
The tongue appeared to be markedly 
swollen. Rarely was flup?‘uation felt under 
the chin, instead, it felt hard and woody, 
giving it the name woody phlegmon. 

Should the infection start in the parotid 


space, the sj-mptoms would be that of 
fever, chills, marked swelling over the 
parotid region, no fluctuation (because of 



Fig. 10. Parotid space infection of 
dental origin. 

the heavy parotid sheath externally) and 
soon thereafter, trismus may appear. The 
trismus tells of the involvement of the 
lateral pharyngeal space. In one of our 
cases, there was a spread from the parotid 
space along the fascia to the temporal 
space. This was characterized b}'’ swelling 
of the temporal region, marked edema of 
the eyelids, but again, no sign of fluctua- 
tion. If the suppuration breaks super- 
ficiall}’, it will appear around the outer 
canthus. 

TRE.A.TMEKT 

Let us quote Mosher^ who said, “Pus 
in the neck calls for the surgeons’ best skill 
and often for all of his courage. Pus in the 
neck kills by edema of the larynx, or by 
burrowing pus bursting its bounds and 
flooding the larynx and trachea. Cosmetic 
surgery and life and death surgery do not 
mix. No small incisions should be made. 
The deeper the surgeon works, the smaller 
the operative field.” 
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The patient, upon admission to the 
hospital is very sick. If active treatment is 
started, the prognosis is good. In our lor 



Fig. ji. Convalescent parapharj'ngeal 
space infection. Preliminary trache- 
otomy had been done. 

cases, there were two deaths: one patient 
had a well developed bronchopneumonia 
when admitted; the other patient who 
had been neglected for se\^eral days, did 
not respond to surgery. It must be remem- 
bered that the average submaxillary space 
infection localizes and is often fluctuant. 
If no fluctuation is present and the tem- 
perature remains high, it is time for 
immediate surgery, since the spread has 
been inward to the parapharyngeal space. 
Sulfanilamide is a great adjunct and is 
given routinely in all severe infections. 
Hot compresses are placed on the infected 
side, proA'ided surgery is not immediately 
indicated. Hot saline mouth gargles are 
indicated every half hour. With little 
toxicity, we can wait for fluctuation. When 
fluctuation occurs, a local incision and 
drainage into the submaxillary space is 
performed. This is done by making a skin 
incision below the inferior margin of the 
mandible from the angle of the mandible 
half way anteriorly toward the s3-mph3'sis. 
A curA'ed clamp is then inserted to the 
periosteum of the infected tooth area and 


the pus is allowed to escape. A long tube 
is inserted and then connected with an 
irrigating apparatus for continuous drain- 
age and irrigation. If we suspect infection 
of the lateral pharyngeal space, the same 
incision is made. However, it is imperative 
that the cervical fascia be incised below 
the attachment to the mandible. If the 
fascia is not incised, the finger will not 
enter the phar3mgeal space. In one case, 
there was such an extensive sw'elling of 
the side of the face, that the exact measure- 
ment from the skin edge to the cendcal 
fascia was three inches. The point of 
entry to the paraphar^mgeal space is 
between the subma.xillar}' gland and the 
downward prolongation of the parotid 
gland. The index finger is the best guide 
when properlj' inserted and the mandible 
can be felt externall}' to the finger. We 
have not investigated the lateral pharyn- 
geal space through the tonsillar fossa, 
alwa3'’S believing that the course of the 
pathological condition was through the 
subma.xillary area. When the carotid sheath 
is involved, we use Mosher’s T-incision, 
following along the inferior margin of the 
mandible and then along the anterior 
border of the sternocleidomastoid muscle. 

In some cases, due to the destructive 
processes of suppuration in the neck 
spaces, uncontrolled hemorrhage occurs 
and prompt ligation of the external carotid 
is essential. In t3dng the external carotid 
for bleeding, the incision is made along 
the anterior border of the sternocleido- 
mastoid muscle for a distance of three 
inches. The muscle is reflected posteriorly 
and the tip of the great horn of the h3'oid 
is felt. Posterior to the tip of the great 
horn of the h3mid will be found the external 
carotid arter3'. Where infection is pr^ent 
in the internal jugular vein the same inci- 
sion is made. The facial and lingual veins 
are present about the tip of the h3'oid, the 
facial below and the lingual above. In 
exposing the internal jugular vein, one 
must be careful not to injure the superior 
th3''roid arter3f. The tip of the great horn 
is the most important landmark in the 
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neck. It can ahvays be seen and palpated. 
Of the sixteen important structures of the 
neck, only the glossopharyngeal nerve, the 
recurrent lar^mgeal nerve and the phrenic 
nerve are not in relation to the great horn 
of the hyoid bone. 

Whenever there is marked difficulty in 
breathing, the problem of early tracheot- 
omy presents itself. We definitely believe 
in early tracheotomy in such cases before 
any surgery is attempted on the neck 
infection. Previously, ve have had some 
dramatic experiences in cases in -which 
the tracheotomy was not done before the 
surgical incision and drainage. When the 
tracheotomy is done early, the surgeon can 
believe that his patient is safe from a 
respiratory standpoint and that the drain- 
age can be performed whenever necessary. 
Occasionally, we hear surgeons state that 
they always have a tracheotomy set, 
steriled and handy at the bedside. To us, 
this appears as wishful thinking. When the 
respiratory accident happens, every second 
counts and the resulting drama makes 
a simple operative procedure appear 
mediocre. 

When Ludwig’s is present, we do not 
wait for fluctuation. Gorden New“ stresses 
consen.’ation in woody phlegmon where, 
he says, pus is never encountered and 
should never be incised even though it 
takes weeks to subside. He believes that 
the barriers set up by nature are of even 
greater importance than the fascial planes. 
We differ sharply with him here. From our 
anatomical studies we have concluded 
that watchful waiting will leave us a 
dead patient. We have never incised a 
Ludwig’s through the mouth, although 
Barnhill mentions it to be one method 
of approach. A local anesthetic is used 
on Ludwig’s surgery as in other space 
infections. We usually make our incision 
run from one submaxillary space to the 
other submaxillary space through the sub- 
mental region. The spaces are carefully 
explored by blunt dissection. We suture 
tubes into the spaces and later connect 
them to irrigation cans of hot saline. 


Previously, we have made midline inci- 
sions, but we now agree with R. Colp^“ 
that there is no point in doing this. 



Fig. 12. Convalescent Ludw-ig’s angina of dental 
origin. Preliminary tracheotomy was necessary. 


When the parotid is infected, we make 
one or more incisions anterior to the tragus. 
With a clamp we break into the parotid 
space, spreading our clamp carefully so as 
to avoid injury to the facial nerve. 

In two cases of temporal space infection, 
we made our incisions at the level of the 
top of the external ear, cutting through 
the temporal fascia to reach the abscess. 
At times the pus will burrow into the deep 
temporal space between the temporal 
muscle and the skull. This pocket must 
be broken into and a tube deeply placed 
so as to permit thorough drainage. 

Alden^ states that a great number of his 
bacteriological studies show the presence 
of the Vincent’s organism and that he 
routinely gives neo-arsphenamine intra- 
venousl}'^ (0.4 Gm.) after admission. We 
have not used this treatment. 

CONCLUSION 

From July i, 1939, July r, 1940, 
there were 10 1 cases admitted to the 
Plastic Service of Kings County Hospital, 
Avith face and neck infections following 
dental pathological conditions. Of these, 
forty-one patients recovered under con- 
servative treatment, twenty-three of which 
were intra-oral spontaneous drainages. 
TAventy-six patients had internal or intra- 
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oral incisions. Thirty-four external incisions 
were necessary, twenty-seven of which 
showed involvement of the submaxiliary 
space. Twenty of the twent3^-seven sub- 
maxillar}^ space infections further devel- 
oped into a definite involvement of the 
lateral pharyngeal space. Five cases were 
Ludwig’s and each started with a patho- 
logical condition in the lower molar teeth. 
In two of the Ludwig cases, the tooth 
involved had been extracted Uvo davs 

•y 

previousl}'^ and the following da}' the socket 
had been scraped. The symptoms of 
Ludwig’s followed in twenty-four hours. 
There were two cases of parotid space 
involvement. Two patients had involve- 
ment of the temporal space. There were 
no retropharyngeal infections in this group. 

Of the deaths, we report two cases. One 
was a fulminating parapharyngeal abscess 
following tooth extraction and scraping 
of the socket. This patient was ill for 
several days before admission and did not 
respond to surgical treatment. The second 
case was that of a moron, who was ad- 
mitted with a submaxiliary space infection 
and a well developed bronchopneumonia. 

We offer the following brief outline of 
the surgical treatment rendered: (a) Care- 
ful mouth hygiene (tooth brush, mouth 
washes), (b) chemotherapy : sulfanilamide, 
etc., (c) intravenous medication, (d) trans- 
fusions, (e) nasal feeding if necessary and 


practical, (f) incision and drainage 
promptly done, (g) rubber tube sutured 
in wound for drainage and postoperative 
irrigations, (h) tracheotomy done early 
when indicated, (i) ligation of the external 
carotid for continued hemorrhage into the 
spaces, and (j) ligation of the internal 
jugular vein when involved. 
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T he conventional scout film of the 
abdomen, taken with the patient 
lying prone on his back, is of aid in 
niakino; the diagnosis of an intra-abdomi- 



Fig. I. Scout film of the abdomen revealing 
nothing abnormal. 


nal abscess. If the abscess is large enough, 
it will be revealed as an area of opacity, 
with displacement of loops of air-filled 
bowel. Some of these abscesses contain gas, 
usually produced by the action of the Bacil- 
lus coli organism. However, in the ordinary 
flat film, this gas is not demonstrated. 

We believe, that in abscesses which con- 
tain gas, the presence and demonstration of 
gas-fluid levels in the abscess should be 
utilized to a greater extent, not only in 
making the diagnosis but also in helping to 
determine its relations. By demonstrating 
the gas-fluid levels, with a horizontal .v-ray 


and the patient is several different posi- 
tions, one can usuallj' get an approximate 
estimate of the size and boundaries of the 
abscess. 



Fig. 2. Same patient as in Figure i, in upright 
position. Arrow points to fluid level within the 
appendiceal abscess. 


This is of the utmost importance to the 
surgeon, because in planning the surgical 
drainage, he usually has a choice of several 
incisions; and the type of incision which he 
will use is determined by the anatomic rela- 
tions of the abscess to the abdominal wall 
and to the surrounding viscera. 

This is well illustrated by an appendiceal 
abscess. Such an abscess usually lies in the 
right lower quadrant of the abdomen, and 
one should determine whether the abscess 
is lateral or medial to the cecum. If lateral 
to the cecum, in the lateral pericolic 
“gutter,” it may extend up along the 


* From the Department of Surgerj-, University of Illinois, and the Surgical and Roentgenologic Service of the 
Cook County Hospital, Chicago. Presented before the Chicago Surgical Society March, 1941. 
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Fig. 3. Same patient as in Figure i, s\ith patient in a lateral 
decubitus position showing huge fluid level within ab- 
scess. Note that the abscess c.vtcnds well above the level 
of the liver and lateral to it so that it may be considered 
a subphrenic abscess. 




Fig. 4. Scout film of abdomen in a patient with a subphrenic and an 
appendiceal abscess. This film does not reveal anything except 
distended loops of intestine. 
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ascending colon. (Case i, Figs, i, 2 and 3.) such a case e.xact localization of the abscess 
Here the abscess is in contact with the is invaluable. 

lateral abdominal wall and may be ap- In one case in which our patient had a 



Fig. 5. Simc p uient as in Figure 4, show ing a large lluid-gas Fig. 6. Rev cals th.at the subplirenic col- 
level in right subplirenic space. lection of pus is anterior in this lateral 

upright view. 



Fig. 7. Lateral decubitus view reveals the same subplirenic gas fluid Icv'cl, in 
the extreme right upper corner of the picture. 


proached through an extraperitoneal lateral subplirenic abscess following a perforated 
route without contamination of the unin- peptic ulcer, our roentgenologic examina- 
volved bowel and peritoneum and with no tion revealed a second smaller abscess in 
danger of spreading the infection. the lower pelvis, medial and inferior to the 

When the abscess is medial to the cecum, cecum. Digital examination subsequenth’’ 
the incision is made more mediall}' and may revealed this abscess to be perirectal, and 
have to invade the peritoneal cavity. In when the subplirenic abscess was surgically 
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invaded, the perirectal abscess was drained the mobility of the diaphragm. We then 
very simply by a stab wound through the turn the table upright so that the patient is 
rectum. in a standing position and we look for a gas- 
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Fig. 8. Reveals a second abscess in the same patient with 
a fluid level in the right side of the pelvis. The arrow is 
within the gas portion of the abscess. 


In subphrenic abscesses vdth fluid levels, 
a right lateral film with the patient in the 
upright position may be of value in deter- 
mining whether the abscess is anterior or 
posterior. In (Case n. Figs. 4, 5, 6 , 7 and 
8), the abscess was shown to be more ante- 
rior and the drainage, instituted through 
the anterior abdominal wall, secured ap- 
pro.vimately 2,500 cc. of purulent material. 

In making roentgenologic studies of these 
cases, it is wise to follow a certain routine 
sequence. We always do a complete fluoro- 
scopic examination before e.xposing any 
films. We first e.\'amine the patient lying on 
his back on the horizontal table, so as to 
get some idea of where the opacity is and in 
what portion of the abdomen the abscess is 
located, as well as to observe the chest and 


fluid level in the involved area. Then the 
patient is placed on a cart in front of the 
vertical fluoroscope, lying on his left side 
with the right side up, again looking for the 
extent of the gas-fluid level. In indicated 
cases a right lateral decubitus view is also 
of help. It is possible also to examine the 
patient with a horizontal ra}* while he lies 
prone on his back. This permits the deter- 
mination of contact of the abscess to the 
abdominal wall. We then take films, one 
with the patient in each of the abov e posi- 
tions. Occasionally, when the abscess is m 
the right lower quadrant and the cecum 
cannot be made out fluoroscopicaiiy, we 
inject a small amount of air into the colon 
through a rectal tube until the cecum is 
slightly distended. This procedure must be 
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used Avith the utmost caution and usually 
under the fluoroscope, since overdistention 
of the colon may break up a Avalled-off 
abscess. 

SUMMARY AND CONCLUSIONS 

I. The .v-ray examination is of value in 
determining the site and relations of 
abdominal abscesses. 


2. Fluoroscopic examinations should pre- 
cede the exposure of films Avith the patient 
in the upright and lateral decubitus 
positions. 

3. The relations of the abscess to other 
Auscera and the abdominal AA-all ma}^ be 
determined by the suitable amount of air 
as a contrast medium. 


. . . the treatment of most gastro-intestinal foreign bodies in infants 
and children should be conservatiA'e. Of the manifold substances Avhich are 
swallowed, 95 per cent Avill be eliminated spontaneously Avithout symptoms 
and Avithout danger of injury to the alimentary tract. 

From — “Abdominal Surgery of Infancy and Childhood” — by William E. 
Ladd and Robert E. Gross (W. B. Saunders Company). 



EXPERIENCES WITH SPOOL COTTON AS A SUTURE 

MATERIAL* 

Phil Thorek, m.d. 

Associate Surgeon, Cook County Hospital 
CHICAGO, ILLINOIS 


T he use of cotton for suturing is not 
new; however, it is not widely used. 
The author became interested in cot- 
ton following a visit with Dr. Alton 
Ochsner at Tulane University in Januarj', 
1941. Only six months have passed since 
I have adopted the use of this material in 
routine surgery. Although I am reporting 
on only 150 major surgical procedures, I 
believe some impressions can be reported 
at this time. 

Gage^ and Guerry- have used fine spool 
cotton sutures for many years. They re- 
ported successful results in personal com- 
munications to Dr. William H. Meade® 
and Dr. Alton Ochsner. Ginkovskiy'* also 
reported on cotton thread as a suture mate- 
rial in 1936. Following the adoption of this 
material, Meade and Ochsner® reported on 
the relative values of catgut, silk, linen 
and cotton as suture materials. Their 
results are worth noting. 

Absorbable sutures heal by “wet heal- 
ing” while nonabsorbable suture materials 
heal by “dry healing.” The wet type of 
healing is associated with excessive fluid 
exudate and a delayed appearance of 
fibroblasts. The dry type of healing pro- 
duces a minimal amount of exudate and 
fibroblastic proliferation appears early. 
(Fig. I.) These two factors, namely, 
excessive exudation and delayed fibro- 
blastic proliferation, which are associated 
with catgut sutures, delay wound healing. 
Our experiences with silk and linen have 
been quite large. Prior to the adoption of 
cotton we used Pagenstecher linen almost 
exclusively. The annoj'ance to both patient 
and surgeon caused bjf a draining piece of 
silk cannot be overemphasized. Since the 


adoption of cotton as a suture material, 
we have to date seen no draining sinuses. 

Cotton is a vegetable fiber which is 
easily obtainable. It is ine.xpensive and easy 
to sterilize. Cotton fibers have a natural 
tendency^ to twist upon themselves. This 
is not the case with linen and silk. This 
twisting property of cotton makes it quite 
impossible to fray out as does linen and 
silk. Because of this twisting it is difficult 
for leukocytes and granulation tissue to 
make any appreciable ingrowth into the 
suture. Such ingrowths take place quite 
readily with silk and linen. This may be 
the explanation for the absence of draining 
sinuses with cotton. When cotton is spun, 
it is made up of six cords. There is a 
mercerized cotton "which has a greater 
tensile strength than natural six-cord 
cotton. Mercer, in 1930, placed cotton 
thread in a warm 25 per cent solution 01 
potassium hydroxide for an hour. 
produced a shrinking of the fiber with a 
resulting increase in tensile strength. 

Sterilization of this suture material is 
not difficult. Cotton sutures may be steam 
autoclaved for ten minutes at fifteen 
pounds pressure or boiled for twenp 
minutes. It has been found that if the 
cotton is wrapped for various lengths 
around ordinary'" rubber tubing its tensile 
strength will not be diminished. 

It is a w'ell established fact that the finer 
the suture material used, the better 
result. The day's of the No. 3 double 
chromic catgut seem to be rapidly' 
pearing. Tissues that have to be pulle 
together forcibly' do not belong together. 

We have tried to standardize the technic 
for cotton usage. No. 24 spool cotton 


* From the Surgical Sen-ice of Dr. Max Thorek, Cook County Hospital, Chicago, Illinois, and from the Surgical 

Department of the University of Illinois. 
ir8 
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either \Yhite or black may be used as a 
single unit cotton technic. K. P. A. 
Taylor,-’ of Panama, describes this single 



Fig. 1. Anchoring cotton suture removed from 
common duct on t^^elfth postoperative day. 
Note. leucocytic response around tlie suture 
but no infiltration into suture structure 
proper. X 260. 

unit technic quite clearly. We believe, 
however, that No. 24 cotton is too thick 
to be buried in the subcutaneous fat and 
in suturing of serous surfaces. Therefore, 
we utilize No. 80, No. 24 and quilting 
cotton. No. 80 is a very fine cotton thread 
and requires careful handling. It is used 
for superficial vessels and in subcutaneous 
suturing. Quilting thread is equivalent to 
about a size 50 and has good tensile 
strength. It is used for all seroserous 
sutures including purse-string sutures. No. 
24 is the suture material which we utilize 
most extensively. To avoid confusion on 
our service at the Cook County Hospital of 
Chicago, we haA-e utilized this single unit 
No. 24 technic. In other words. No. 24 
cotton is used for everything; this means 
ligating, suturing tissue stumps, vascular 


pedicles, peritoneal closure, fascial closure, 
etc. To date we have noticed no ill effects. 
Taylor^ advocates the use of cotton as a 


( 



Fig. 2. Supracondylar leg amputation for dia- 
betic gangrene; fourteenth postoperative 
day; No. 24 interrupted cotton used through- 
out; no drain. 

continuous suture. We, however, have 
been following the teaching of Halsted, 
namely, to use nonabsorbable material 
only as interrupted sutures. It may be 
argued that this is a long and tedious type 
of technic but with an operating team that 
is familiar with this routine, very little 
time is lost. All of our serosal suturing in 
gastrointestinal work as well as peritoneal 
closure and fascial suturing has been done 
with interrupted sutures. We have had no 
reason to regret this type of suturing and 
to date our operating time has been pro- 
longed but little. The Incidence of eviscer- 
ation as well as leaks due to insecure 
gastrointestinal suturing was entirely ab- 
sent in our series of cases. 

To obtain best results with cotton the 
assistant should be instructed to cut the 
sutures as close to the knot as possible. 
Dr. Michael de Bake}"^ has devised a special 
scissors for this purpose. 

In our utilization of cotton we have 
attempted to take cases as they came. 
Whether the case was an inteiA'^al appendix 
or a perforated appendix with an already 
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contaminated wound made no difference. 
Our series includes such eases as thyroid- 
ectomy, mastectomy, pastrocntcrostomy, 
gastric resection, Mikulicz procedures for 
large bowel neoplasms, appendectomy, 
pelvic surgery, cholecystectomy, common 
duct drainage, hydrocele, vein ligation, 
herniorrhaphies, suturing of wounds of the 
face and amputation stumps. (Fig. 2.) To 
date we have not used cotton in vaginal or 
rectal work but it has been used in these 
regions. We have sutured tendons with 
routine cotton technic which resulted in 
good healing and good function. 

In gastric resections we have utilized 
interrupted quilting cotton throughout 
with the c.vception of the through-and- 
through suture line No. 2. For this we use 
a No. 00 plain continuous catgut. Some 
surgeons object to the use of absorbable 
and nonabsorbable materials in the same 
case. We have never hesitated to use 
catgut for the through-and-through suture 
and have had no cause to regret it. 

Although we have intentionally used 
cotton in grossly contaminated wounds 
for the sole purpose of determining whether 
or not a sinus would form, up to the present 
time we have seen no such tracts develop. 

I do not wish to state that such wounds 
ne ver d ra i n . Th ey d rai n whe n con ta m i na ted 
and infection ensues. In such eventuality 
the drainage subsides within a period of 
from fourteen to eighteen days and the 
wound heals. We have not been this 


fortunate with the use of silk and Pagen- 
stcchcr linen and have abandoned the use 
of these. Although only nine months have 
elapsed since the beginning of our use of 
this suture material, we believe that our 
eflorts were worth while and that our 
enthusiasm for cotton is justified. Cotton 
was used as early as 500 n.c. by Susruta. 

CONCLUSIONS 

1. Fxi)erlenccs with cotton as a routine 
suture material arc reported. 

2. Cotton has been found to be a very 
satisfactory suture material. 

3. Its tensile .strength in tissues docs not 
diminish as does that of catgut, linen and 
silk. 

4. It is easy to sterilize and is inexpen- 
sive. 

5. It can be buried in infected wounds 
without resulting sinus formation. 

6. It results in rapid, dry healing with- 
out serum accumulation and can be used 
as a routine suture material. 
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TREATMENT AND CURE OF SEVENTY-SIX CASES OF 
HYDROCELE BY ONE TWIN-INJECTION OF LITHIUM 
SALICYLATE AND QUININE HYDROCHLORIDE 

AND URETHANE 

J. C. Diamond, m.d. 

FORT \XTLLIAM, ONTARIO 


I BELIEVE that this treatment of 
hydrocele can replace surgery in all 
carefully selected cases and save the 
patient loss of time and also money. All the 
seventy-six cases were carefully selected 
from two points of view: First, there had to 
be no previous tapping or treatments 
received bj- such patient. Second, there had 
to be no other conditions associated with 
hydrocele, such as hernia or varicocele 
when this treatment was given. Also the 
diagnosis had to be certain that it was a 
hydrocele that such a patient was suffering 
from, as there are such conditions as 
spermatocele or malignancy which can be 
mistaken for hydrocele. 

The majority of these patients treated 
were men for whom confinement in bed for 
even only a few days might ha^■e pro^■ed 
fatal because they were suffering from bad 
cases of asthma and myocardial failure. 
This treatment cured them without any 
setback. The most time lost by any of this 
series was three days. Every patient was 
treated in my office and after five to ten 
minutes’ rest they walked out with the end 
result a complete cure. The first patient 
treated has had no recurrence after seven 
years. 

Since the commencement of this treat- 
ment se\'en years ago, two of these patients 
died of myocardial failure four and five 
years, respecti\-ely, after the treatment for 
hydrocele, and I was fortunate enough 
to obtain for pathological examination in 
both cases the scrotum and testes and 
found complete adhesions of what was 
formerly the sack of the hydrocele. The 
wall was completely adherent around the 


covering of the testicle with no spaces and 
the scar tissue was not that which we see 
after a strong irritant is used, but of soft 
elastic fibrous tissue. 

The formula used for this treatment con- 
sists of two compounds: (i) 30 per cent 
lithium salicylate containing i per cent 
tutocain, (2) 2 per cent quinine hydro- 
chloride and urethane. 

TECHNIC 

Under strict aseptic surgical technic a 
10 cc. syringe is loaded with 4 to 6 cc. of 
lithium salycilate, another 10 cc. syringe is 
loaded with the same amount of quinine 
urethane, and one 2 cc. syringe is loaded 
with sterile water. The scrotum is shaved 
and washed oft' with ether and alcohol or 
any other antiseptic solution. A local injec- 
tion of about I cc. of I per cent novocaine 
in a 2 cc. syringe with a small hypodermic 
needle is given in the scrotum subcutane- 
ousl}' to render the procedure painless. 
After the novocaine is injected I insert the 
needle directly into the cavity. Upon with- 
drawing the piston, pure amber colored 
fluid appears in the syringe. This further 
clinches the diagnosis. 

With the eye on the point where the 
needle penetrated the sack and my left 
hand grasping the scrotum firmly, I with- 
draw the needle and push home a 16 gauge 
spinal puncture needle just far enough to 
penetrate into the cavity for about half an 
inch. This needle is onty two inches long 
with a short bevel and is safer to use in such 
cases. The stylet is now withdrawn, a 30 cc. 
syringe attached and the sack gradually 
emptied completely of the fluid. The 
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syringe is now clctachcci from ihe spinal 
needle and the syringe containing the 
lithium salicylate is attached to the needle 
and injected into the sack. This syringe in 
turn is detached and the syringe containing 
the sterile water is attached to the needle 
and flushed through with about i cc. of 
sterile water and detached, and then the 
syringe containing the quinine urethane is 
injected into the sack. When these two 
compounds come in contact with each 
other, they immediately form a \erv firm, 
sticky substance. 

With the needle still in situ and the 
thumb and finger of the left hand tightly 
around the needle the hydrocele coverings 
arc gently kneaded witli the right hand. 
The needle is now withdrawn and a j)iccc of 
elastoplast, the size of a silver dollar, over a 
pledget of absorbent cotton is placed over 
the puncture. The patient is allowed to lie 
quiet from five to ten minutes and is then 
permitted to get up, wearing a jock strap. 
He is told to rest in bed for one or two days 
and if soreness and much swelling occur, he 
is to apply an ice bag to the scrotum and 
support the scrotum with a pillow between 


his legs for twenty-four to forty-eight 
hours. The swelling that appears rcachci 
its maximum within twenty-four hours and 
then begins to subside gradually. Within 
two months one can not tell on which side 
the hydrocele was originally. On the second 
or third day the majority of p.aticnts have 
felt well enough to return to their daily 
routine. All these patients, of course, wear 
the jock strap until the swelling has 
subsided. 

SCMMAUY 

SeveiUy-six patients with hydrocele have 
been treated and cured by the method of 
one twin injection of lithium salicylate and 
quinine hydrochloride and urethane. The 
average loss of lime was two to three days. 
No hospitalization was necessary in any 
one case of this scries. No complications 
occurred and there was no setback in any 
of the patients who suffered from myo- 
cardial or pulmonary conditions. 

This method, if used in carefully selected 
cases, may do away with the hazard of 
surgery and save money and time for the 
patient. 





SURGICAL TREATMENT OF LUPUS OF THE SKIN" 

CASE REPORT 


Jacques W. Maliniac, m.d. 

Attending Phi'Jtic and Reconstructive Surgeon, Sydenham Hospital 
NEW YORK, NEW YORK 

ALTHOUGH the surgical treatment to enhance the taking of the graft. I prefer 
of lupus is not new, it has not immediate skin grafting following excision 
yet met the recognition it deserves, as this simplifies the postoperative care, 
especially among dermatologists who are If part of the skin graft fails to take or 
usually the first to see these patients. becomes the seat of recurrence, the trouble- 

As far back as 1890, Vatrin (France) some area can easily be re-grafted later on. 
treated lupus by excision and skin graft- Delay in skin grafting, following excision 
ing. Nelaton (France) and Lang (Jk-^ienna) of lupus area, has the advantage siip- 
also reported favorably on surgical ther- posedly of improving the blood supply of 
apy at the iv International Congress of the wound and permitting elimination of 
Dermatology^ in 1900. With the popu- bacteria which might cause a recurrence, 
larization of Finsen therapy, however. However, since a split (thin) graft is used 
conservative treatment gained the in this type of repair, delay is unnecessary, 
ascendency. because of the ease with which a thin graft 

Cauterization, scarification and radia- can be procured, 
tion therapy have often been successfully Following excision of even a small lupus 
used in the treatment of lupus. Many area, it is not usually advisable to try to 
cases, however, derive no benefit from these close the defect by shifting the surrounding 
methods, even when employed with the skin, because of the possibility of recur- 
utmost skill. Some do not heal at all; others rence. This method can be used, however, 
recur after a temporary seeming cure. In in cases in which temporary skin grafts 
this group surgery is the only resort. have been previously applied and the area 

Surgical method qflrcatment consists of has remained free from lesions for a pro- 
wide excision of the involved area and a longed time. 

safe margin of healthy tissue. The skin is Tubed flaps are contraindicated for skin 
removed in its entirety, together with a covering following lupus excision because 
thin layer of subcutaneous fat, as lupus of the undue amount of surgery involved 
lesions usually tend to spread deep into in the preparation of these flaps and the 
the derm as well as superficially. danger of recurrence. 

During surgery, inoculation of healthy The indicatioixs for surgerx' depend upon 
skin must be avoided. Indiscreet use of the size and location of the lesion and the 
instruments in handling the tissues is social status of the patient. Small localized 
sometimes responsible for recurrences. In- areas on any part of the body or face, not 
jection of an anesthetic through the dis- involving a cavity or its margin, may be 
eased skin may also be an inadvertent excised for economic reasons, to avoid the 
agent of tuberculous inoculation. protracted treatment usually required in 

Following excision of the lupus area, the conservative procedures. On the other 
raw surface can be skin grafted at once or hand, there are certain contraindications 
left to granulate for a short period of time which must be strictly respected. Surgery 

Case presentation before the Society of Plastic and Rcconstnictive Surgery. 1940. 
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is not indicated in recent eases with rapid 
extension or in those without definite 
localization. Neither should it bcattcniptcd 



Fig. I. Lupus vulgaris of the e.nr and cheek witli 
malignant degeneration of auricle following 
prolonged treatment including intensive radia- 
tion therapy. 

when the lupus involves margins of cavities, 
such as the mouth, nostrils, eyelids, etc. 

As a general rule, one may say that 
surgery is Indicated in those types of skin 
lupus which are fairly well localized, with- 
out tendency to spread, and which resist 
all conservative therapy. The indications 
for surgery are strengthened when the 
lupus lesions have been exposed to radia- 
tion therapy for a prolonged period of time 
with danger of malignant degeneration. 

The following case report illustrates the 
potential danger of protracted treatment 
of skin lupus and the beneficial results of 
surgery in such cases: 

CASE REPORT 

A woman, age forty-two, had been treated 
continuouslj’^ for an active lupus vulgaris in a 
number of dermatological clinics for about 
fifteen years prior to her appearance in the 
plastic surgery clinic. The site of the lesion 
was the left cheek and auricle. Treatment had 
been of various types, including .v-ray therapy. 
According to her history, lupus on the ear 


had been in c.xisiencc for about tiiirty-thrce 
years and on tlic cheek for twenty years. When 
I first .saw tlic patient in .lime, 1933, the lupus 





Fio. 2, S.amc p-iticnt eight ye.trs after amputation 
of auricle, with vide cveicion of c]isc.ised skin 
of check, followed by free skin grafting. There 
was no recurrence after surgery. 

area extended on the posterior half of the 
left cheek with active lesions disseminated in 
an irregularly' scarred skin. The left ear had a 
cauliflower appearance and lobulated, inflame 
and ulcerated. In the previous few '"'^cks 
the car had become excrutiatingly painfu 
and the swelling had progressed rapidly. No 
lupus lesions were to be found elsewhere on 
the body and no other tuberculous process 
was diagnosed. The tuberculous condition 
seemed to have been localized on the left chee 
and ear for at least two and three decades, 
respectively, without an\' tendency to sprea • 
(Figs. I and 2.) 

Pathological examination of a specimen 
removed from the diseased auricle revealed a 
squamocell epithelioma. (Fig. 4.) The auricle 
was amputated with a diathermy knife m 
July, 1933. There has been no recurrence 
in that area since. 

The patient continued to be treated in the 
dermatological clinic for skin lupus of the 
cheek until about 1935. In July of that year, 
the entire lupus area, as outlined in Figure 3 
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was ex’ciscd with a margin of healthy skin of 
about one-third of an inch. The wound surface 
appeared greatlj^ scarred with a poor blood 


rapidly spreading lesions without definite 
localization and in those involving margins 
of cavities. 



Fig. 3. Diagram outlining free skin graft and its 
relationship to the lupus areas, a, free skin 
graft; b, lupus area of the skin; c, amputated 
oricle. 

supplj'. All scar tissue above the fascia was 
carefully excised, with proper regard for 
preservation of the branches of the facial 
nerve. A thick split graft from the abdomen 
was sutured into the defect. The usual pressure 
dressing, with a sea sponge maintained by 
retention sutures, was applied. The surgery 
was done in one stage under local anesthesia. 
(Fig. 2.) 

The patient has been seen by us periodicallj* 
in the eight years since tlie operation and 
there has been no recurrence of lupus or 
epithelioma observed in either the graft or 
the stump of the auricle. The texture and 
color of the graft have gradually improved 
with the passage of years. 



Fig. 4. Micropliotograph of specimen taken from 
ear tumor showing squamocell epithelioma 
grafted on lupus with secondary" acute in- 
fection. 


3. The surgical procedure of choice is 
wide excision followed by free skin grafting. 

4. A case of lupus vulgaris of cheek and 
ear of over thirty years’ duration is here 
described. Continuous irritation with ph^’^s- 
ical and chemical agents during prolonged 
treatment of the lupus had caused malig- 
nant degeneration of the ear. There have 
been no recurrences of either the lupus or 
the malignancy since surgery-. 


SUMMARY AND CONCLUSIONS 

1. Surgery is the only resort in lupus 
cases unaffected by conservative thera- 
peutic measures. 

2. Contraindication for surgery exists in 
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ECONOMIC CONSIDERATIONS OF COSMETIC SURGERY 


Robert O. Rente, m.d. 

Attending Plastic Surgeon, Midtown Hospital 
NEW YORK, NEW YORK 


F or a long time the economic aspects 
of certain plastic operations have 
been overshadowed by their cosmetic 
results. This was emphasized several years 
ago when a fellow member of a hospital 
staff asked me to do a cosmetic operation 
on his eyelids. He was the quiet, conserva- 
tive type, a successful surgeon of twenty- 
three 3>^ears’ practice. He related an 
unpleasant experience; An old patient, a 
woman, had commented adverselj'- on the 
appearance of his wrinkled and puffy 
eyelids. Dissipation was intimated. Dis- 
turbed, he spoke to his secretary about it 
and was surprised to learn that she had 
heard similar remarks. Being of a sensitive 
nature, he was embarrassed and began to 
fear loss of his practice. He decided that 
the most desirable thing to do was to have 
this condition corrected through a plastic 
operation. This was accomplished with the 
result that his appearance was made more 
jmuthful and his fears dispelled. 

One of my early face-lifting operations 
was done on an actress who had enjoj^ed a 
successful career but had lost everything 
due to bad financial management. Well 
past middle life, she was still vigorous, a 
seasoned and experienced artist, but was 
unable to work at her profession because 
of the greatly wrinkled and relaxed skin of 
her face. 

After a successful face-lifting operation 
she was able to return to her professional 
activity which was her one means of earn- 
ing a living. Once more on her feet finan- 
cially, her self-confidence and popularitj- 
restored, she proceeded to write her 
autobiography, the sale of which continues 
a source of income to her. 

Respect for cosmetic surgerj* has 
increased during the past decade. Appre- 
ciation of its economic value is more 


widespread. Middle-aged persons fre- 
quently report that a youthful appearance 
is a more desirable qualification than 
experience in getting a job. Patients seek- 
ing this type of surgerj'^ for economic 
reasons come from manj’^ fields of endeavor. 


SELECTION OF PATIENTS 

In a judicious selection of patients for 
operation the surgeon is obliged to refuse a 
fair number for the following reasons: It 
should be emphatically impressed upon 
the patient that no miracles are to be per- 
formed. Only a more jmuthful appearance 
will result with a diminution in the size 
and number of wrinkles and folds of the 
face and neck. For the well-balanced, 
reasonable person, this is a distinct im- 
provement which is thoroughly appre- 
ciated. Unless the surgeon is certain that 
the patient will take a sensible attitude 
toward the results, he will save himself 
considerable trouble b}"^ refusing to operate. 


PREPARATION FOR OPERATION 

Preparation must be complete. The night 
before the operation the patient’s hair is 
clipped and shaved in that part of the 
scalp where the incisions are to be made. 
After shampooing, the scalp and hair are 
soaked in tincture of metaphen an 
wrapped in a sterile dressing. Just before 
the operation, the scalp and hair are again 
soaked in tincture of metaphen and the 
face and neck painted with the same 
solution. Soaking of the hair in this vai 
insures asepsis and keeps the hair out o 
the wound. It is well to occlude the externa 
auditor^f^ canal with sterile cotton to 
prevent its filling with fluid. 


ANESTHESIA 

Patients prefer local anesthesia and it 
possesses certain advantages for the opera- 
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tor. Novocaine 2 per cent containing 15 operation 

to 20 drops of adrenalin per ounce, sup- To obtain best results, the operation is 

plemented by extensive injections of nor- done in at least two stages: first, the 




Fjg. I. A, shows incision, pattern and amount of skin to be excised. Arrows denote direction and 
extent of undermining. Sutures demonstrate skin being elevated to new position, b, shows 
position of suture line after closure. Hair can be combed backward and downward imme- 
diately after removal of sutures, concealing the scar. 


mal saline solution. This serves the purpose 
of diluting the anesthetic, making it 
easier to obtain a plane of cleavage and 
elevating the skin and superficial tissues 
further from the seventh nerve and the 
nutrient vessels supplying the skin and 
cartilage of the external ear. Also, there 
is less bleeding and one may at any time 



cheeks and neck, and if necessary, the 
forehead; followed in from ten to tAvelve 
days by the eyelid plastic operation and 
any minor corrections that Avill be men- 
tioned later. In Figure i a are shown the 
line of the temporal-peri-auricular incision 
and the pattern and amount of skin to be 
removed. Arrows denote direction and 



A B 

Fig. 2 . A, shows incision and pattern of skin to be e.\cised from the 
eyelids, b, shows position of scar line after sutures are removed. 


ask the patient to perform various degrees, 
of facial expression. Sufficient preparation 
for the anesthesia consists of 3 gr. of 
nembutal by mouth, given in divided 
doses; one-half the dose the night before the 
operation, the remaining dose two hours 
before the operation, and of a grain of 
pantapon given hypodermically one-half 
hour before beginning the anesthesia. 


extent of skin undermining. Proceeding 
cautiously is protection against injury to 
pre-auricular vessels and aids in finding a 
plane of cleavage, but once found the 
dissection can be accomplished rapidly. 
The slight bleeding can be controlled with 
hot pads. Ligatures are seldom required, 
but if needed, they should include a 
minimum amount of tissue, thus prevent- 
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iiig fibrous nodules from forming under the 
skin. The greatest bleeding occurs in the 
scalp and therefore this })art of the incision 





tion of the facial skin. Fine hooked retrac- 
tors really serve better for holding the 
tissues. The extent to which the skin is 






A 

Fig. 3. A, l/itcrnl view of patient before operation, n, lateral view of patient 

.after operation. 



Fig. 4. A, frontal view of patient before operation. Note lateral eccentricity of 
chin and subcutaneous appearance of mandible just below right angle of 
mouth. B, frontal view of patient postoperatively. Note correction of depres- 
sion in cheek accomplished by dermofat graft placed through submental 
incision. Folds about the cheeks and mouth are smaller and fewer. The same 
is true of the neck. 


is made last. The use of tissue forceps, if 
largely dispensed with, will prevent trauma 
to the wound edges and permit a more 
rapid healing. Also it will prevent scarifica- 


undermined varies with the individua 
case. A fairly good immediate result can 
be obtained with ver3’^ little undermining- 
However, an important factor which con- 


New Scitits VoL. LV, No. i 


-Renie— Cosmetic Surgery 


American Journ.il of Surgery 


129 


tributes to the quality of the result is the A week after the operation there is a 
contractile action of the newly formed subsiding of the skin of the cheek. It is for 
fibrous tissue under the skin. this reason that the eyelid plastic operation 



Fig. p. A, lateral view of patient before operation, b, lateral view of patient after 
operation. Note cFiange in appearance of upper eyelid in profile. Also note 
that patient does not have to cover car with her hair. 


Sutures in Figure i A demonstrate the 
skin of the cheek being elevated to the 
supra-auricular position. The greatest ten- 
sion on the suture line is in the scalp. 
Heavy braided silk No. 19 sutures serve 
well to control bleeding and firmly approxi- 
mate wound edges; also the heavy silk 
cuts the skin less than the finer sutures. 
Absolute approximation guards against 
infection and expedites healing. Fine silk 
sutures No. 1 will sers'e to approximate the 
skin in the peri-auricular area. A few 
interrupted sutures of catgut placed sub- 
cutaneouslv at the base of the tragus 
reduce any possible tension at this part 
of the suture line and snuggle the skin 
close to the fascia forming the normal 
pre-auricular escarpment without which 
an artificial appearance is produced. 

Deformities that are inconspicuous may 
become prominent after an operation if 
not corrected at this time. I refer to 
deformities such as inequalities in the 
lateral halves of a lip or a lateral eccen- 
tricity of the chin, very wide nostrils, scars 
or moles. 


is postponed. If the forehead skin shows 
signs of age sufficient to require operation, 
it can be shortened by a suprafrontal 
incision just inside the hair line. In under- 
mining the skin in this area one may 
encounter large superficial veins and con- 
siderable trouble will be saved b}’ carefully 
dissecting around them. 

A pressure dressing is applied to the 
operated area for from forty-eight to 
seventy-two hours, which is followed b}’ 
lighter and smaller dressings. Sutures in 
the cheek can be removed eight to ten 
days postoperative!}'; sutures in the scalp 
should be left in ten to twelve days. 
Patients are usually quite comfortable and 
can get out of bed in forty-eight hours; in 
fact, some leave the hospital while waiting 
for the second stage of the operation. 

Removal of the redundant skin of the 
e^'elids can be accomplished b}*^ using the 
incision shown in Figure 2 A. The scarline 
placed near the lower lid border is shad- 
owed by the eyelashes. The wound edges 
cleanly cut and approximated by the use 
of fine needles and interrupted sutures of 
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silk will leave a scar so inconspicuous 
that it is visible only on studied inspection. 
Slight undermining of the skin is sufficient. 



Fig, 6 . Sho^\s patient snuling; no compromise of 
e\pression. 

Extensive undermining may produce con- 
tractile scar tissue. The small amount of 
bleeding can be controlled b}' the use of 
hot pads or clamping; no ligatures are 
required. Ectropion can be an unpleasant 
result if too great an excision of the skin 
is done in either the horizontal or diagonal 
axis. The greatest tension is placed on the 
lower lid when the eyeball is rotated up- 


ward. I find it helpful to have the patient’s 
eyes in this position when estimating the 
amount of skin to be removed from the 
lower eyelid. In the upper eyelid a verj 
large amount of skin can be safely removed 
but it is not necessary. In fact, too much 
removal produces an artificial appearance. 
The scarline here is concealed in the fold of 
the e3^elid, shown in Figures 2 a and 2 b. 
The sutures are removed in from eight to 
ten daj's. As in the cheek operation, the 
result begins to appear when the scar 
tissue contracts, making the skin fit more 
snugly._ _ 

Familiarity with the use of these inci- 
sions is helpful in operating for other 
conditions about the face. I have used the 
cheek incision to advance skin upward 
to the hair line or dowmward over the 
mandible or toward the ear to remove or 
conceal visible scars of the face; also, in 
repairing injuries to the cheek rvhere a 
sliding graft of retro-auricular skin is to be 
advanced into the pre-auricular area, 
giving skin of similar tint to the face; in 
elevating the skin of the cheek after doing 
a muscle transplant for the relief of 
seventh nerve destruction and also for 
the cosmetic removal of cheek tumors. I 
have used the upper e\mlid incision to 
remove a dermoid ej'^st from under the 
ej'ebrow and forehead, and the lower lid 
incision for the removal of small tumors 
high up in the cheek; and the suprafrontal 
incision is used for the removal of tumors 
of the forehead. 



TREATMENT OF POSTOPERATIVE PARATHYROID 
TETANY WITH OVARIAN HORMONES 

REPORT OF TWO CASES 
David Kaplan, m.d. 

ELMIRA, NEW YORK 


I T has been frequently observed that 
hypoparathyroid tetany occurs or in- 
creases in severity at the menstrual 
period (Holtz," Hoxie,^ Swinton^®). No 
definite explanation of this phenomenon 
has been forthcoming;. One reason offered 
has been the loss of calcium in the blood. 
It is highly questionable that the loss of 
calcium in the menstrual flow could 
account for the onset of tetany even in 
someone with hypoparathyroidism. Fur- 
thermore, as pointed out by McCulIagh 
and Kearns^® the attack may precede the 
menstrual flow. In fact in our own two 
patients, symptoms of tetany usually were 
noted about twelve hours before the period 
started. 

There is reason for suspecting a close 
relationship between the sex glands and 
the mechanism which regulates the cal- 
cium level. It has been suggested that the 
ovaries are part of this mechanism. Those 
authors who have had the opportunit}' to 
observe cases of postoperative tetan}- 
have remarked on the large proportion of 
females who are afflicted (Freyburg,® 
Swinton,^® Spingarn and Geist^®). This 
may be due to the great number of thy- 
roidectomies done on women. At the 
jMayo Clinic, for example, the proportion 
of females to males was 3 to i (Boothby*). 
One is struck, however, by the fact that 
in the Maj’o series of 13,300 th^Toidec- 
tomies with a tetany incidence of 1.5 per 
cent there is not one case of tetany in the 
male. 

The similar chemical structure of the 
sex hormones and vitamin d also seems 
significant. These substances are related 
to the sterols. According to Dodds, Cook, 


Hewett and Lawson ergosterol possesses 
estrogenic activity (Kurzrok®). 

The occurrence of tetany in pregnancy 
points to an endocrine influence. One can 
of course, attempt to explain this on the 
basis of the withdrawal of calcium for 
fetal development. Zondek^® believes it to 
be due to a disturbance of equilibrium in 
the endocrine system which governs cal- 
cium metabolism. Bodansky and Duff® 
consider the possibility of a disturbance 
of the parathyroids in pregnancy but see 
no gonadogeni'c etiology. 

Unfortunately, the investigations con- 
cerning the influence of the gonads on the 
calcium level have been conflicting. The 
experimental results to date can be divided 
into three groups: (i) Those who claim no 
influence of the sex hormones on the cal- 
cium level; (2) those who claim a de- 
crease in the calcium level and occurrence 
of tetany, and (3) those who claim an in- 
crease in the calcium level. 

1. Cheymol and Guinquand removed 
the ovaries in dogs and found no change 
in the calcium level (Kurzrok®). Marlow 
and Koch” after experimenting with fowl 
and rats conclude that “to assume that 
an ovarian hormone controls the level in 
pregnancy is not well founded.” Bodansky 
and Duff® were unable to convert latent 
into active tetany in rats by the injection 
of human placental extracts. 

2. Holtz and Rossman" carried out 
experiments on dogs using both male and 
female sex hormones. Thej* conclude that 
follicular hormone (estradiol benzoate) 
causes a drop in blood calcium and even 
acts as an antagonist to dihydrotachy- 
sterol. It should be noted here, however, 
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that the decrease in calcium was slight, 1 
to 2 mg., not much more than might be 
expected as a deviation within normal 
limits. The}' found no significant change 
after progesterone or androsterone admini- 
stration. They recommend .x-ray castration 
although the cure is not permanent. The 
latter fact is not explained by them. The 
dihydrotachystero! need, according to 
these authors, drops after castration but 
the blood calcium levels are not given. 
Hoxie® describes a case treated by .v-ray 
castration with no relief until parathor- 
mone was given. Mathieu and Barnes‘- 
found that theelin and theelol decreased 
the blood calcium in thyroparathyroidec- 
tomized dogs. Here again there is no great 
change in the calcium level. Maranon, 
Richet, Pergola and Lesueur'® found that 
the administration of estrogen to a female 
patient caused latent tetany to become 
active while corpus luteum substance had 
the opposite effect. They speak of a “pre- 
menstrual estroginemia.” 

3. Doisy® demonstrated an increase in 
the serum calcium of birds after massive 
doses of estrogen. Similar results have 
been reported by Allen. ^ Riddle and Dotti 
and Pfeifer and Gardner^^ report a rise in 
the blood calcium of pigeons after the 
administration of estrogen. Bach- gave 
estrogen to female rats and found an 
initial fall in the excretion of calcium 
followed by an increased excretion. 

This problem concerning the relationship 
of tetany to the menstrual period occurred 
to me in treating a patient with post- 
operative tetany. Her sj'mptoms were not 
severe except at the beginning of the men- 
strual flow. Shortly before the menses she 
had mild symptoms and not infrequently 
at this time actual attacks of tetany. 
These attacks responded to calcium ther- 
apy and we were about to start dihydro- 
tachysterol to prevent them but the ques- 
tion as to why the tetany appeared only 
at the beginning of menstruation remained 
unanswered. 

At the end of the premenstrual phase the 
concentration of ovarian hormones in the 


blood is low. This is especially true of 
the corpus luteum hormone (Kurzrok®). I 
wondered whether there might not be some 
relation between the calcium level and the 
hormonal concentration. With this in mind 
5,000 International Units of estrogenic 
hormone were given to the patient, who 
claimed the next day that she felt much 
better. This, of course, was highly sub- 
jective and it was decided, with the per- 
mission of the patient, to carry out the 
experiment in greater detail. In addition, 
I was fortunate to have another patient 
whose monthl}' attacks at the menstrual 
period could not be controlled with even 
12 cc. of dihydrotachysterol daily.* 

METHOD 

Each patient was treated at the men- 
strual period with estrogen, progesterone 
or a combination of both in oil injected 
intramuscularly. The estrogenic substance 
was estrone. Blood specimens were taken 
at about 10 a.m. Calcium determinations 
were made almost daily during the menses 
and the patients were asked to note sub- 
jective symptoms. On patient No. 2 so 
many blood specimens had been taken that 
at times we had to forego a few tests so 
as to spare her veins. The calcium deter- 
minations were done by the modified 
Cramer and Tisdall method.^' 

CASE REPORTS 

Case i. F. R. P., a white, married female 
had a bilateral thyroidectomj" on April I 4 . 
1934, at the age of twenty’. Pathological report 
was: Diffuse macrofollicular colloid hyper- 
troph}"^ of the thyroid gland. She had an 
uneventful postoperative course and was dis- 
charged from the hospital on April 21. That 
evening the patient noted stiffness in the 
extremities and during the first week at h^e 
her fingers were stiff most of the time. Her 
first attack of tetany occurred about three 
months later. She did not have attacks at 
first but frequentl}’ felt very weak and nerv'ous 
and vomited. She did not consciously relate 
her symptoms to the menstrual period but 

* I am indebted to Dr. Floyd H. Jones for the 
opportunity to treat this patient. 
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remembers that after the operation she staj-ed 
away from school the first two or three days 
of each menses. In 1939, she became quite 
still' during a menstrual period and was 
hospitalized. No blood calcium determinations 
were done during any of these episodes so that 
there is no report of a low calcium. It was 
questionable at the time whether the patient 
had attacks of tetany or hysteria. She began 
to take 90 gr. of calcium gluconate daily but 
still had trouble about once a month. 

I first saw the patient about the Spring of 
1940. At that time she was having a typical 
tetany attack with carpopedal spasms and a 
positive Chvostek. The condition was relieved 
by intravenous calcium. I saw the patient 
during several menstrual periods. The attacks 
became more frequent and more severe. Even 
when she had no attack she had a positive 
Chvostek and felt miserable. Since her con- 
dition was not as severe as that of patient No. 2 
we were able to hold oft' ovarian therapy until 
her symptoms were upon her and her calcium 
had dropped. She was not very co-operative so 
that we managed to carry on the e.\periment 
for only a short time. Ovarian therapy was 
begun on September 9, after which her calcium 
level rose and she improved rapidly. After a 
few months she felt better generally and since 
it was difficult to get her into the office for 
injections and calcium tests, dihydrotachysterol 
was started. This is taken now only at the 
menstrual period. 

C.ASE II. S. A. L., a white, unmarried female 
had a bilateral thyroidectomy on November 3, 
193S, at the age of twenty-two. The patho- 
logical report was: Diffuse colloid goiter and 
one parathyroid body. The patient was quite 
restless postoperatively and vomited fre- 
quenth'. That night she was nervous, had a 
severe headache and slight epistaxis occurred. 
The next day she complained of numbness 
in the arms and legs and in the evening 
appeared “exhausted.” On November 7, she 
began to cry because of pain in her hands. 
The hands and feet began to stift'en, the jaw 
became stiff and typical carpopedal spasms 
occurred. Ten cc. of calcium gluconate and 
10 cc. of calcium levullnate intravenously 
brought relief, after wliich calcium gluconate 
~}-2 gr. every four hours by mouth was started. 
Her menses began about 1 1 .A..M. on November 
8, and on that day she had an attack of tetany. 
This, like all her tetany attacks was treated 


with calcium Icvulinate intravenously. She 
suffered attacks of tetany intermittently, the 
last one of the month occurring on the twenty- 
fifth. The nex"t menstrual period began on 
December 6 and on the 7 she was in tetany. 
On December 10 the administration of dihj'dro- 
tachysterol was started with 30 m. daily. The 
stiffness continued and hence the dihj'drotachy- 
sterol was increased to 40 m., and i cc. of 
parathormone was given daily. The parathor- 
mone was discontinued after a week but the 
dihydrotachysterol was gradualK' increased to 
8 cc. in one daj-. In the meantime daih’ cal- 
cium determinations were being done and the 
dihydrotachysterol regulated accordingly. The 
menstrual periods were regular and the patient 
had no more attacks for a time although she 
was quite stiff, had to go to bed and was given 
calcium intravenously at every menses. It 
should also be noted that except on the rare 
occasion when the calcium level was above 
ten the patient alwat's had at least a slight 
Chvostek sign. The Trousseau sign was 
positive only when the Chvostek was marked. 

From December 14 until the month of March 
the patient was free from actual attacks. In 
March, an attack of tetany occurred in spite 
of the administration of 12 cc. of dihydro- 
tachysterol. Tetany again occurred in July and 
an extremely severe attack in August. There 
were attacks of lesser severity at other periods. 

Early in 1940 the patient began to have 
typical tetan}' attacks ever}- month. Between 
the menses the daily dose of dihydrotachysterol 
was gradually reduced to 2 cc. About two daj s 
before the period was expected the dihydro- 
tachysterol was increased to 6 cc. and on the 
day the period started she was given 12 cc. In 
spite of tills the monthly attacks continued. In 
August, she suffered an unusually severe attack 
which left her extremely weak. Because of the 
apparent hopelessness of the situation .\-ray 
castration was being considered. 

On September 17, ovarian hormone therapy 
was started. The hormones were administered 
a few days before the period was expected 
and continued until the danger of tetany was 
past. The variation in the time of the initial 
injection in relation to the beginning of the 
menstrual period (Table in) is due to the 
delaying action of the ovarian hormones on 
the menses and also, of course, to the occasional 
variation in the periods themseh^es. The treat- 
ment was repeated for five periods during 
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which the patient had no attacks of tetany 
and only mild, transient symptoms such as 
tingling in the fingers. One cc. of parathormone 
was given once for such sjmiptoms after the 
September period. 

At the end of January, 1941, her blood 
calcium rose to 12. i mg. per cent (Table in) 
and the patient displayed symptoms of hyper- 
calcemia including nausea and extreme lassi- 
tude. All medication and calcium were stopped. 
At this time a small, firm nodule about 1 cm. 
in diameter was noted in the center of her 
neck over the thyroid cartilage. This nodule 
was defmltel}' not present two months before 
and has not grown appreciably in size since its 
discovery. 

The patient received no more ovarian 
hormones after January 28. She had one attack 
of tetany between the Februar}’^ and March 
menstrual periods but none since then. During 
the h'larch menses 6 cc. of dihj^drotachj'sterol 
were given dailj'^ for three daj'S. The calcium 
gluconate has been decreased to 60 gr. daily and 
the intermenstrual dihj'drotachysterol to 0.5 cc. 
daiIJ^ The patient is a little weak during the 
menses and the blood calcium dropped at one 
time to 6.6 mg. per cent but there have been 
no marked symptoms of tetany. The lowest 
calcium level between the menstrual periods 
has been 7.6 mg. per cent. 

COMMENT 

Table ii contains one period of Case ii 
when she received dihydrotachysterol but 
no hormones. The other tables show the 
results of ovarian administration during 
the menses. 

In Table i w’e see that there was not 
only improvement in this patient’s condi- 
tion after the S3"mptoms became manifest 
but there seems to be even a corresponding 
rise in the blood calcium. It will be noted 
in Table ni that the blood calcium dropped 
as Io%v as 5.0 mg. per cent. Previous to the 
institution of this form of therapj" %vhen 
the patient received onlj- calcium and dihj- 
drotachj’sterol the lowest calcium level \vas 
also 5.0 mg. per cent but she had repeated 
attacks of severe tetanj'. It can also be 
seen that tetanj" does not necessarilj* 
alwaj'S occur at the lowest calcium level. 


I suspect that the nodule in the patient 
in Case ii is parathj-roid tissue which, 
however, was not present w'hen the ovarian 
therapj’^ w^as begun. It \vould indeed be a 
strange coincidence if any remaining para- 


Table 1 

TREATMENT IN' CASE I WITH OVARIAN HORMONES DURING 
MENSTRUAL PERIODS 




Pro- 

Blood 



Estrogen 
1. U. 

Ca. 


D.-itc 

ges- 


Clinical Notes 

tcrone 

Per 




.Mg. 

Cent 

i 


9“7 


i 

1 

0 J 

Breathing si. difficult 

8 


! I 

; 8 9 

Same; menses started 

Q 1 

2 1 

e 5 

Nervous; tired; feels 

lO 


' 1 
1 

7 9 

"stupid”; nausea 
Same in A.M.; better 


1 

subjectively in p.m. 

I I 


f 

9 4 

Breathing much bet- 
ter; si. nausea 

12 


1 


No nausea; feels good; 
menses stopped 

13 


1 

9 6 

j Feels fine 

ro~5 

1 

1 

1 


Nervous; irritable; 
breathing si. difficult 

6 

i 

i 

10 7 

About the same 

7 

10,000 

1 

1 

5 2 

Breathing very diffi- 
cult; “stupid” 

8 

10,000 

, 

7 5 

Better; more alert; 
breathing same 

9 

10,000 

1 

9 0 

Does not feel "stu- 

lO 



7 8 

pid”; menses 

Worse last night; bet- 



ter this a.m. Good in 


» 



P.M. 

1 1 1 
14 j 


1 

t 

9 0 

Good 

Fine; menses stopped 

j 

1 


1 


Good until today; si. 





nervous 

6 

5,000 

5 

1 

9 4 

Breathing difficult, 

neiT'Ous; “stupid 

7 

8 

1 

1 

1 

( 

1 

1 

9 6 

7 5 

SI. better 

Definitely better, 

nervous; not “stupid 

9 

10 

5.000 j 

2.000 ! 

5 I 

I 

9 0 

8 2 

Same 

Good except headache 

1 1 

»5 

I 

1 

i 

Much better 

Fine; menses stopped 


thj'roid tissue just happened to start 
grow'ing when the treatment was instituted. 
In both cases progesterone seems to h^'^ 
been more effective. I do not know wrnat 
effect other estrogenic compounds such as 
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estradiol might have. In Case ii (Table iii) 
the estrogen was decreased because of the 
possibility that it may have caused the 
dysmenorrhea. 


T-vbuu II 
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We certainly cannot draw the conclu- 
sion that the calcium level was kept high 
by means of this therapy. There are two 
other possibilities which present them- 
selves. First, the ovaries, although they 
may have no direct eflect on the calcium 
level, regulate the neuromuscular excita- 
bility of the body. This theory has been 
advanced by McCullagh,*^ and is borne 
out by Table i in which the patient had 
a low calcium but no tetany. Secondly, 
in one patient, the intermittent administra- 
tion of ovarian hormone over a period of 
several months may have stimulated the 
remaining parathyroid tissue to grow. This 
is very hypothetical since we do not even 
know for certain that the described tumor 
is of parathyroid origin. Cramer’ says 
that an excess of estrogen can cause a 
marked enlargement of the parathyroid 
glands. The patient, however, showed 
immediate improvement before the nodule 
was noted. Furthermore, the patient in 
Oise II had relief without the occurrence 
of anv nodule. 
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Purdy from this investigation one can- 
not recommend tlic routine use of ovarian 
hormones in the treatment of tetany. For 
one thing, in most cases there is no need to 
look further when we have sucli a sjilcndid 
calcium regulator as dihydrotachvsterol. 
I believe, however, that %ve can definitely 
conclude that the ovaries have some 
influence on the condition of tetany. The 
change from monthly tetany attacks to 
no attacks during the menses is striking. 
These results, although not conclusive, 
warrant further research in the same 
direction. 

It is, of course, dilTicult to compare this 
work with that of other similar investiga- 
tions since the majority of these have 
used experimental animals. iMy results, 
for example, would not tend to substantiate 
the contention of Holtz" that follicular 
hormone lowers the calcium level and acts 
as an antagonist to dihydrotachysterol. 
The latter’s experiments were carried out 
on dogs. 

It might be well to note that an attempt 
was made by us to investigate the action 
of ovarian hormones on dogs.* Only two 
dogs were used, one as a control, so that 
the results are by no means conclusive. 
We noted, however, no difference in either 
of the thyroparathyroidectomized dogs 
after the administration of ovarian hor- 

*The experimental work was carried out with the 
assistance of William K. Nowill, m.t. 


moncs to one dog. fhis was also true after 
the ovaries were removed. Both dogs dis- 
played symptoms of tetany about the same 
time and their calcium levels showed little 
difference. It would be interesting to see 
the results if one parathyroid body were 
left in situ. 


SU.MMARY 

Two female patients suffering from post- 
operative tetany had their attacks chiefly 
at the menstrual periods. Administration 
of ovarian hormones led to the following 
conclusions; 

1. The ovaries may influence the neuro- 
muscular excitability of the bod}'. 

2. In these patients the ovarian hor- 
mones did not depress the blood calcium 
level and they did not act as an antagonist 
to dihydrotachysterol. On the contrary, 
in one patient the dihydrotachysterol need 
seemed to be decreased. 

3. The clinical benefits noted in these 
two patients justifies further carefully 
controlled study and use of ovarian hor- 
mones in similar cases. 

Since this article was submitted for publica- 
tion the patients ha\ e received no sex hormone 
therapy. The patient in Qisc 11 has had two 
moderately severe attacks of tetany. 
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Lying as the toxic nodular goiter does, between the colloid goiter on 
the one hand and the degenerated cardiotoxic goiter on the other, the 
diagnosis must determine whether there is thyroid toxicitt- in the one 
instance, and an absence of general constitutional changes, notably cardiac 
insulTiciency, in the other. 

From — “Diseases of the Thyroid Gland. Presenting the Experience of 
More Than Forty Years” — by Arthur E. Flcrtzlcr (Paul B. Hoeber, Inc.). 



POSTPARTUM APPENDICITIS=* 

REPORT OF TWO CASES 


Harris J. Timerman, m.d. 
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A PPENDICITIS during jjrcgnancv has 
/"A received mucli attention from tlie 
obstetrical world during the last 
twenty years so that its frequency, diagno- 
sis and treatment is well known. On the 
other hand appendicitis having its onset 
during the puerperium has had little or no 
consideration. While undoubtedly an un- 
common complication, it is such a serious 
one it must not be overlooked. 

Babler,* in 1908, reported twenty-eight 
puerperal cases in his collective series of 
appendicitis associated with pregnancy and 
Findley,- in 1912, mentioned three cases. 
Since 1912, however, the English literature 
has been barren on the subject c.xccpt for a 
case report of Sellers^ in which he described 
a ruptured appendix discovered at opera- 
tion on the fourth postpartum day. The 
foreign literature has been more produc- 
tive. Jerlov^ collected thirty-five cases 
from seventeen general hospitals and four 
lying-in hospitals in Sweden between 1900 
and 1920. Fatyol”’ found only one such 
complication in 26,000 deliveries at the 
Toeth Gynecological clinic of Budapest. 
Marmasse” described a case of a gravida i 
who had a thirty-six hour labor terminated 
by forceps and who developed right lower 
quadrant pain thirty-six hours after de- 
livery. A ruptured appendix was discovered 
seventy-two hours after the onset. Schulz' 
wrote of a similar case from the University 
Clinic which had its onset a few hours after 
delivery and in whom a suppurative 
appendix was found thirty-six hours later. 
Marmasse and Schulz discussed the diag- 
nostic features involved, but the majority 
of the reports merely mentioned this 
condition as an entity which occasionally 
may be encountered. 


It is evident from the above reports that 
appendicitis occurring in the puerperium 
is rare. Most cases were diagnosed late or 
not at all, hence the disastrous delay 
resulted in a high incidence of appendiceal 
rupture and general peritonitis. The follow- 
ing two cases arc presented because they 
probably illustrate most of the diagnostic 
problems involved. A possible common 
etiological factor also was observed. They 
represent the only cases of acute appen- 
dicitis diagnosed in the puerperium in 
17,489 deliveries at the Swedish Covenant 
Hospital of Chicago (a general hospital) 
from 1916 to 1939 inclusive. 

CASE reports 

Case j. Mrs. J. W.. age twenty-nine, 
gravida 11 was admitted June 21, 1939 in 
labor. Mcr past history was negative for serious 
illnesses. The prenatal course was normal 
except for a mild attack of pyelitis in the 
fourth month. This cleared up promptly on 
urotropin and sodium acid phosphate. She 
was delivered spontaneously of a 9 pound 
10)2 07 .. male infant after eighteen hours of 
labor. Temperature and pulse Avere normal; 
hemaglobin, 90 per cent, red blood cells, 
4,200,000, white blood cells, 11,000. The 
puerperium was uneventful until after an 
ounce of oleum racini was given on the morning 
of the third day. She had three bowel move- 
ments during the afternoon. About 9 p.m. she 
began to complain of mild cramp-like pains 
in the epigastrium and vomiting occurred once 
at 2 A.M. The pain became stronger and con- 
stant and b}’- morning had localized in the right 
flank and lower right quadrant. At 9:30 a.m. 
her temperature was ioi.4°f. (rectal), pulse 
100, white blood count, 13,800. A catheterized 
urine specimen showed no white blood cells. 
The abdomen ^vas flat. The uterus was 8 cm. 
aboA'e the symphasis and not tender to move- 
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ment. There was no adnexal tenderness. The 
lochia appeared normal. 

There Avas marked tenderness high in the 
right quadrant, but no rigidity. The kidne}' 
^Yas not tender. Diagnosis: Acute appendicitis. 
A consultation with a urologist and a general 
surgeon was held, both of whom agreed with 
the diagnosis, although a perinephritis was 
considered because of the previous history of 
pyelitis. The patient was observed for six hours 
during which time the pain increased and 
rigidity appeared in the right flank. The white 
blood count rose to 17,000. 

Operation was performed June 25, 1939 at 
6 P.M., twenty-one hours after the onset. A 
large dark red and fibrin-covered appendix was 
found retrocecal, bound down with firm 
adhesions. It was removed and the abdomen 
closed with drainage. Pathological diagnosis: 
“Acute suppurative hemorrhagic appendi- 
citis.” The postoperative course was unevent- 
ful: the drain was removed on the fourth day 
and the patient was discharged on the twelfth 
postoperative day with the wound healed. 

Case ii. Mrs. F., age twenty-seven, gravida 
III was admitted in labor September 15, 1929. 
Her prenatal course had been normal and there 
was no history of previous attacks of appendi- 
citis. She was delivered of a 7 pound infant 
after an eight hour labor. The puerperium was 
normal and afebrile for eight days when she 
received i dr. of cascara twice for constipation. 
During the following day she complained of 
mild cramps in the lower right quadrant, but 
had no bowel movement. Her temperature 
was ioo.6°f. in the evening. On September 25, 
1929 the temperature remained about ioi°f., 
the pain remaining mild but becoming localized 
to a spot 5 cm. medial and 5 cm. above the 
right iliac crest. The following day the pain had 
become very severe and rigidity had dcA'eloped 
over the lower right quadrant. The white 
blood count was 23,900 and the temperature 
had risen to io3.6°(r). 

Operation was performed under ethylene 
anesthesia at 3 p.m. September 26, 1929, fifty- 
four hours after the onset of symptoms. An 
unruptured, retrocecal, gangrenous appendix 
was found. The appendi.x was removed and the 
abdomen closed with drainage. The tempera- 
ture returned to normal on the tenth post- 
operative day and the patient was discharged 
on the sixteenth postoperative day with slight 
drainage from the abdominal wound. 


ETIOLOGICAL FACTORS 

Neither patient gave a history of pre- 
vious attacks of appendicitis although both 
evidently had had trouble as evidenced by 
the dense adhesions found at operation. 
The attack of pyelitis experienced bj' the 
first patient early in pregnancy may well 
have been a mild attack of appendicitis. 
The high incidence of previous appendiceal 
pathology when the disease complicates 
pregnancy is a common observation. Our 
findings in these two cases would lead one 
to believe that this is equally true in 
puerperal cases. 

Another common factor was noted : 
Both patients received a strong cathartic 
a few hours before the onset of symptoms, 
the first patient as a matter of routine 
and the second because of constipation. 
It is very suggestive that the resulting 
strong peristalsis flared up a slumbering 
infection of the appendix. 

DIAGNOSIS 

The onset of symptoms in Case i was 
almost the classical picture of acute ap- 
pendicitis. The pain began in the epi- 
gastrium and after a few hours localized 
to the right lower quadrant. Vomiting 
occurred only once. The onset in Case ii 
was slower, but finally the pain and tender- 
ness became severe and localized to the 
right lower quadrant. It was observed that 
the tenderness and rigidity was higher in 
the abdomen than usually is seen in ap- 
pendicitis. The e.xplanation can be made 
on an anatomical basis. Baer® demonstrated 
conclusively that the appendix is displaced 
upward after the third month of preg- 
nancy, reaching as high as the iliac crest 
by the sixth month. It does not return to 
its normal position until ten to fourteen 
days after delivery. 

This upward displacement of the ap- 
pendix in the peritoneal cavity should also 
influence the patient’s reaction to the 
infection. The temperature could be ex- 
pected to be higher and the pain more 
severe than if the appendix had been a 
pelvic organ. The temperature in Case i 
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reached ioi.4°f. and in Case n io3.6°f. 
which is higher than one usually en- 
counters in acute, unruptured appendicitis. 
Both patients complained of more pain 
than in the average case and it was the 
severity of the pain as well as the higher 
location that was the main factor in ruling 
out early puerperal sepsis or pelvic 
thrombophlebitis. The pain in early puer- 
peral infection is generally slow in onset 
and of a minor nature. The uterus is 
subinvoluted and tender to movement. 
When the parametria are involved, pain 
and tenderness is present deep in the 
groin. No uterine or adnexal tenderness 
was elicited in either patient. The lochia 
may provide a clue as to the true nature 
of the difficulty. Within forty-eight hours 
the lochia of an endometritis becomes 
serous, seropurulent, or foul smelling if 
the infection is saprophytic. The lochia 
of the patients in question remained nor- 
mal. A flareup of a gonorrheal salpingitis 
seldom begins before the seventh day and 
the findings usually are limited to the 
pelvis. A positive history' of previous 
infection would be significant here. 

The laboratory provides little aid in this 
condition. The normal puerperal white 
blood count may vary from 9,000 to 
25,000 so that the leucocytosis observed 
meant little although the increasing white 
blood count was believed to be of some 
significance. A negative catheterized or 
clean specimen should help to rule out 
pyelitis in the abscence of a previous his- 
tory. When pyelitis has been present, pus 
in the urine is to be expected, but sudden 
absence of pus accompanied bj- pain may 
indicate an acute obstruction of a ureter. 
Such a differentiation had to be made in 
Case 1. It was believed that the absence 
of pus with no kidnej' tenderness and the 
rapidly changing symptom complex were 
enough to rule out pyelitis. 

TREATMENT 

Little need be said about treatment. It 
differs not at all from that of acute ap- 


pendicitis observ’-ed at any other time. One 
hesitates to subject a woman who has just 
delivered a baby to a laparotomj', but the 
consequences of too long a dela}-^ are 
probablj' more serious here than at any 
other time because of the changed ana- 
tomical relations and the possible weakened 
condition of the patient due to her labor. 
The difficult}'^ in making the diagnosis is 
bound to cause some delaj" so that the 
incidence of rupture and consequent mor- 
talit3' will be higher. The fear of surgerj^ 
should not further complicate an already 
complicated picture. 

SU^l^LARY 

The literature of postpartum appendici- 
tis is reviewed and two cases occurring in 
the earlj' puerperium are presented. 

The outstanding features of these cases 
are discussed in relation to the differential 
diagnosis of some of the common com- 
plications of the early postpartum period, 
namely, pyelitis, early puerperal sepsis and 
salpingitis. 

It is suggested that the cathartic given 
to both patients shortly before their onset 
of sj'^mptoms may have been an etiological 
factor. 

The treatment recommended is surgery 
as soon as the diagnosis is made. 
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I IGATION of the internal saphenous 
vein and its tributaries at the junc- 
tion of the former vith the femoral 
vein is a common procedure in the treat- 
ment of varicose veins of the lower ex- 
tremity. Its value need not be defended 
here. 

The operation is almost always per- 
formed under local anesthesia because the 
danscer of embolism is minimized bv 
moderate activity of the patient soon after 
the operation. Ochsner and Mahorner* 
state: “Simple ligation can be considered 
as being practically without danger if the 
patient is not allowed to remain in bed 
during the post-operative period.” 

Descriptions of the anesthesia for high 
ligation of the internal saphenous vein are 
usually limited to mere statements that 
local anesthesia or infiltration of the line 
of incision should be used. . 

The recognition- of the fact that the 
operation will fail if it is improperly or 
incompletely performed should focus atten- 
tion on the best type of anesthesia to be 
used. 

Labat® distinguished between regional 
anesthesia and local anesthesia. He stated: 
“Regional anesthesia is a result of a 
certain number of delicate surgical pro- 
cedures by which it is possible to control 
pain temporarily by interrupting the sen- 
soiy- nerve conductivity of any region of 
the body. Motor function is occasionally 
interfered with. Regional anesthesia is best 
realized by injecting an anesthetic solution 
in the immediate vicinity of the nerves 
supplying the operative field. It is com- 
monly called local anesthesia; but it differs 
from local anesthesia in that the anesthetic 
fluid is never injected along the line of 


incision or within the structures of the 
surgical wound.” 

It is the purpose of this paper to call 
attention to a field block described by 
Labat for ligation of the internal saphenous 
vein at the fossa ovale. Personal experience 
with the method has verified its value. The 
anesthesia is complete; it permits a thor- 
ough painless exposure of the structures of 
the fossa ovale so necessary to the success- 
ful performance of the operation. The 
method is slightly more elaborate than 
infiltration of the line of incision but the 
quality of the resulting anesthesia is more 
satisfactory. Any one experienced in re- 
gional anesthesia knows that a field block 
is less painful than the method of injecting 
an anesthetic solution and operating until 
pain is experienced and then repeating the 
process one or more times. 

METHOD 

The anterior crural nerve is first blocked. 
A skin wheal is raised just below Poupart’s 
ligament i cm. lateral to the femoral 
artery. With a finger holding the femoral 
artery medially, a needle 5 cm. long, un- 
attached to the syringe, is introduced 
through the skin wheal in a direction 
perpendicular to the surface of the skin 
and advanced until the resistance offered 
by the fascia iliaca is overcome. The needle 
is then gently advanced about i cm. 
farther until paresthesias, which radiate 
toward the knee or inner side of the thigh 
or leg, are induced.. Without moving the 
needle the syringe is connected and 5 cc. 
of a 2 per cent procaine hydrochloride 
solution containing adrenalin h^’drochloride 
I ; 100,000 are injected. It is hardR neces- 
sary to state that the solution is never 


141 



142 American Journal of Surgery Smith — ^Ligation of Saphcuous Vcins 


JaNUA-RY. 1941 


injected without first aspirating to deter- 
mine that the point of the needle is not 
within the lumen of a blood vessel. If the 
point of the needle does not reach the 
nerve by the first puncture, the needle is 
partly withdrawn and its direction slightly 
changed outward, then inward, care being 
exercised to keep the finger on the femoral 
artery retracting it medially if necessary 
to protect it from the point of the needle. 
If paresthesias are not induced, the anes- 
thetic solution is distributed fan-wise 
beneath the fascia iliaca. 

Next the obturator nerve is injected. 
With the thigh slightl}^ abducted the 
pubic spine is defined and a skin wheal 
raised just below and lateral to it. A needle 
8 cm. in length, unattached to the syringe, 
is introduced through the skin wheal 
in a direction perpendicular to the skin 
surface and advanced toward the horizon- 
tal ramus of the pubis. When the needle 
impinges on the bone, it is partially 
withdrawn, its direction changed by inclin- 
ing its shaft a little inward and downward, 
and reintroduced until its point again 
comes in contact with the bone. The upper 
wall of the obturator canal is then felt 
and the needle passed beneath it and 
advanced 2 cm. further, keeping close 
contact with the upper wall of the canal 
and following its direction outward, back- 
ward and upward. An injection is then 
made of 10 cc. of a i per cent solution of 
procaine hydrochloride containing adren- 


alin hydrochloride 1:100,000 while the 
needle is slightly moved to distribute the 
solution along the obturator canal. Pares- 
thesias are exceptionally induced during 
these manipulations, anesthesia being se- 
cured b}^ diffusion of the solution in the 
connective tissue in which the nerve is 
imbedded. 

A skin wheal is now raised at the apex 
of Scarpa’s triangle. Intradermal and 
subcutaneous injections are now made 
from this wheal along the sartorius and 
adductor longus muscle up to Poupart’s 
ligament and along the ligament. These 
injections require about 60 cc. of a 0.5 per 
cent procaine hydrochloride solution con- 
taining adrenalin hydrochloride i : 100,000. 

SUMMARY 

Attention is called to Labat’s field block 
for ligation of the internal saphenous vein 
and its tributaries at the fossa ovale. This 
field block is superior to haphazard in- 
filtration anesthesia; it permits a perfect 
painless exposure of the structures in- 
volved, so necessary to the successful 
performance of the operation. 
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STAB WOUND OF THE HEART-^ 

REPORT OF TWO CASES IN WHICH SUTURING WAS SUCCESSFUL 

Robert E. Carter,! m.d. 

Associate Visiting Surgeon, I larlctn Hospital 
MEW YORK, MEW YORK 


S INCE the first successful cardiorraph\' 
by Rehn^ in 1896, the literature has 
revealed an ever increasing number of 
cases in which successful suture of the 
heart has been performed. The report of 
such a case is, therefore, no longer a 
novelty. However, a recording of these 
cases with an analysis of the factors in- 
volved gives the surgeon invaluable mate- 
rial for study. In this way, principles and 
procedures may be elaborated to render the 
incidence of success higher. With this in 

w 

mind, these two cases are presented. They 
are consecutive and have been handled in 
the same manner: 

CASE REPORTS 

Case i. J. H., colored male, aged forty-five 
years, came to Harlem Hospital by taxicab and 
was admitted at 12:40 a.m. April 19, 1938, with 
a history of stab wound of the left chest 
inflicted thirty minutes previously. On admis- 
sion the patient was conscious and oriented 
but in severe shock with pulse absent and blood 
pressure not obtainable. Diagnosis was made 
of stab wound of the heart with pericardial 
tamponade and left hemopneumothorax. On 
the way to the operating room a chest A-raj" 
was taken. No stimulants were given but 
morphine sulfate, gr. }i, was administered 
and preparations were made to give at the 
appropriate time saline infusion and a blood 
transfusion. 

Clinical examination revealed two stab 
wounds of left chest: (i) A one-inch stab 


wound below the junction of the inner and 
middle third of the clavicle, running downward 
and penetrating the second interspace just 
outside the left border of the sternum. This 
was a sucking wound. There was no crepitation 
in the soft tissues about or around the wound. 
(2) A one-inch wound one inch above and just 
medial to the left nipple, coursing down and 
mcdialward, severing the fifth costal cartilage 
one-half inch from the sternal border. From 
this wound there issued a continuous flow of 
dark red blood. 

It was estimated that operation was per- 
formed about one and one-half hours after 
infliction of the wounds. General anesthesia 
(ether) was given. A skin incision was made 
along the left sternal border to the fourth 
interspace, then curved outward and downward 
to and about one and one-half inches below 
the nipple. Carrying the skin incision down to 
rib cartilage, a skin-fascia-niuscle flap was 
dissected up, exposing the cartilages of the 
fourth and fifth ribs. The cartilage of the fifth 
rib was seen to be severed. The fourth and fifth 
cartilages and about one inch of both ribs 
beyond the costochondral junction were re- 
moved. As soon as the chest was opened, the 
collapsed left lung was seized by sponge 
forceps and held firmly so as to stabilize the 
mediastinum. This was the old device Miiller- 
used to combat the immediate ill efl'ects of an 
open pneumothorax. 

The pericardium was greath- distended and 
blood flowed freely from a one and one-half 
inch wound on the anterior surface. This 
wound was enlarged in the axis of the heart in 


* From the Surgic.il Service of H.irlem Hospital. Dr. Ralph Young— Surgical Director. 

t Dr. Carter is iiou- on active duty with the U. S. Army Medical Corps with the rank of Major, attached to the 
369th Regiment Coa.st Artillery, Fort Ontario, Oswego, New York. 
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order to obtain adequate exposure. Bleeding the closure was ^o\^• airtight. Suture of the 
was profuse and there were few dots. On the fascia-muscle flap was done and then the skin 
anterior surface of the heart, apparently the closed making closure of the chest as airtight 



Fig. 1. J. H., operated upon April 19, 1938; 
picture taken June, 1938, two months 
postoperatively. 


Fig. 2. J. H., operated upon April 19, 1938; 
-v-ray taken Januarj% 1941, two years 
and nine months postoperative^. Pa- 
tient sustained stab wound of heart. 



right ventricle, was a wound about three- 
quarters of an inch and at right angles to the 
long axis of the heart from which dark red 
blood gushed with each sj'stole The rhtthm 
of the heart was irregular and could be appro- 
priately' termed “a crazy, fluttery” rhythm. 
Two Allis clamps applied to the wound edges 
brought them together and gave temporary 
closure. Three figure-of-eight sutures of fine 
silk, tied with the heart in systole, closed the 
wound; almost immediately, the arrhyd:hmia 
ceased and there was no further bleeding from 
the heart. The posterior aspect of the heart was 
inspected and found intact. 

There seemed to be about 300 cc. of blood 
in the pleural cavity and the same amount in 
the pericardial sac. As much as possible of this 
was removed manually and by' suction but a 
small quantity was left in the pleural sac. The 
pericardium, after all bleeding points were 
secured along its cut margins, was left open 
widely'. Hemostasis was of obvious importance 
because, as the patient reacted favorably, 
bleeding increased along the lips of the peri- 
cardial wound. The lung was marsupialized 
(extrapleuralized), suturing it to the perlpluery 
of the thoracotomy wound. This anchored the 
lung and gai’e mediastinal stabilization. The 
upper and lower lobes of the lung were then 
sutured together at that part of the interlobar 
fissure which presented in the extrapleuralized 
portion of the lung. For all practical purposes 


as possible. A wick of iodoform gauze was 
packed in the lower stab wound. The upper 
stab wound, a sucking wound, was closed 
tightly by suture. Undenvater drainage was 
established in the midaxillary line in the third 
left interspace. 

Immediately following suture of the heart 
wound, an infusion had been started. This was 
subsequently replaced by a transfusion of 500 
cc. of citrated blood. 

On his return to the ward, an oxygen tent 
was used. Because of difficulty in reaching the 
patient for clinical obserx-ation and therapy, 
it was discarded within twelve hours in favor 
of nasal catheter and mask. This facilitated 
closer observation, more effective treatment 
and nursing. Oxy'gen was given in this manner 
during the first three weeks. Underwater 
drainage was maintained for three days. 
During the first day, the patient gave evidence 
of increasing respiratory difficulty. At the same 
time it was obserx'ed that the underwater 
drainage had ceased to function and pneumo- 
thorax reading was definitely' positive. The 
needle was removed and found to be clogged. 
It xvas cleaned, re-introduced and re-attached; 
air blew off, some fluid began to drain from the 
chest and the patient experienced great relief 
almost immediately'. On the third day with no 
further drainage of air or fluid and with a 
normal pneumothorax reading, the needle was 
removed. Subsequently, re-establishment of 
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underwater drainage was never clinically 
indicated. 

The blood pressure Improved following oper- 
ation and on the fourth day was stabilized at 



Fig. 3. N. S. Patient sustained stab wound 
of heart. He was operated upon in June, 
193S. This picture was taken two months 
and ten days postoperatively. 

120/90. The pulse rate remained between 100 
and 150 during the first two days and by the 
fourth day was 90. Thereafter, it varied little, 
never rising above 100. A moderate tempera- 
ture of 100 to ioi°F. during the first two weeks 
was associated with a massive pleural effusion, 
wliich did not become infected despite tliree 
tappings. Eventually, with resorption of tliis 
fluid and organization, the temperature came 
down to normal in seven weeks and remained 
so thereafter. The patient was discharged 
sixty-nine days after operation. 

Case ii. N. S., a colored male, aged nine- 
teen years, was admitted to Harlem Hospital 
at about 10:55 June 18, 1938, with a 

Iiistory of stab wound of the left chest inflicted 
fifteen minutes previously. On admission, the 
patient was conscious and oriented but appar- 
ently in great distress. He was dyspneic and 
cried out for the severity of the pain in his 
precordium. On reaching the ward, the patient 
experienced a short period of unconsciousness 
with a profuse and clammy sweat. His pulse 
was above 130 but of fair quality; his blood 
pressure was 130/80 at this time. He was 
ordered to the operating room immediately 
with a diagnosis of stab wound of the heart. 
On the way, a chest .v-ray was taken. 

Qlnical examination revealed a one-inch 
stab wound just to the inner side of the left 


nipple running down and medialward pene- 
trating the thorax in the fourth intercostal 
space. This wound was definitely a sucking 
wound. 



Fig. 4. N. S. This .v-my was taken January, 
1941, two years and seven months after 
accident. 


It was estimated that operation was per- 
formed about one hour and twenty minutes 
after the stabbing. General anesthesia (ether) 
was used. 

As \Hth Case i, the chest was entered by the 
transpleural route. There was a wound about 
a half inch in length on the anterior surface 
of the pericardium toward the left border and 
apex; tlirough tliis, blood gushed intermit- 
tently. Tills wound was enlarged in the axis 
of the heart giving full and adequate exposure. 
To the left of the interA'entricuIar sulcus and 
about an inch from the apex, was found an 
irregular wound about i cm. in length from 
which issued with each contraction of the 
heart, small jets of blood. Using an Allis clamp 
on either side of the wound for approximation 
and temporary closure, two figure-of-eight 
sutures, one No. o chromic, the other fine 
silk, were used to give an effective permanent 
closure. There was still profuse bleeding, how- 
ever, prompting further investigation. A second 
mj-ocardial wound was discovered a quarter 
inch to the right of the interventricular sulcus 
and close to the diaphragmatic border. One 
figure-of-eight suture of fine silk did not 
effectually close tliis wound, so it was sup- 
plemented by another. The case was handled 
subsequently in the same manner as Case i, 
with pericardium left widely open and extra- 
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pleuralization of the lung to the periphery 
of the thoracotomy wound. At the operating 
table it was decided that the upper or the 
wound in the left ventricle could be considered 
the wound of entrance and the lower or wound 
of the right ventricle was the wound of exit. 
Surprisinglj% the diaphragm was not injured. 
There was about 500 cc. of blood in the pleura 
and about 200 cc. in the pericardial sac. 
Remembering the morbidity, incident to a 
sizable quantitj"^ of blood left in the pleura in 
Case I, all blood, fluid and clotted, was removed 
as completely as possible. 

Following operation, the patient became 
extremely restless, noisy and violent to a 
rather alarming degree. Morphine was ineffec- 
tive but pantopon was higWy efficacious as a 
sedative. Narcotics were unnecessarj" after two 
da3’S. Thereafter the course was uneventful 
and uncomplicated. The patient was out of 
bed on the fourteenth day and discharged 
Julj’' 12, 1938, twentj'-five daj's after operation. 

COMMENT 

■In both cases, the pericardial wounds 
xvere situated above and tvere larger than 
the wounds in the myocardium. Such a 
physical arrangement, a valve-Iike affair, 
interfering with a free and complete egress 
of blood from the pericardium, incarcerates 
blood in the pericardial sac, preventing a 
vital blood loss in the pleural cavity or to 
the outside through the parietal wound. 
Thus, there is developed what has been 
called pericardial tamponade,® a compres- 
sion which is as necessary for the imme- 
diate survival of the patient from acute 
hemorrhage as it is inevitably fatal if this 
compression is unrelieved in due time. In 
both cases, tamponade developed and 
existed about one and one-half hours with- 
out fatal consequence. This, we think, is a 
significant observation. 

After closure of the myocardial wound 
all other bleeding must be thoroughly con- 
trolled, bleeding from the cut pericardium, 
lacerated lung, the vessels of the parietes, 
the internal mammary and the intercostal 
vessels. 

Despite the fact that airtight closure 
may be effected after suture of the thoracic 
wound, and despite stabilization of the 


mediastinum by fixation of the lung to the 
parietes, the pneumothorax -which is pres- 
ent in the left chest may persist or may 
increase to produce a tension pneumo- 
thorax. Such a tension pneumothorax may, 
through compression, decrease the vital 
capacity not only of the left but of the 
right lung and bring about exitus. Under- 
water drainage should, therefore, be in- 
stituted in all cases both for therapeusis 
and prophylaxis. A needle with practically 
no bevel and of adequate bore is desirable. 
Drainage should be checked frequenti}' to 
be certain of the mechanical integrit}'- of the 
device. If the needle is ineffective because 
it becomes clogged or abuts on lung sur- 
face, intercostal tube drainage should be 
established. A fairly large sized stiff tube 
(definitely not a catheter) should be used. 

The removal of all blood from the pleural 
cavity unquestionably influences the mor- 
bidity. This w'as strikingly illustrated by 
the second case in which blood and clots 
w'ere completely removed from the chest. 

In both cases, the phase of acute cardiac 
reaction incident to trauma and repair 
(manifested by an extremely rapid and 
irregular pulse) did not last bejmnd the 
third day. 

The transpleural approach employed is 
recommended because it gives direct, quick 
and easy access to the pathological condi- 
tion. It is certain! j' desirable in those cases 
in which the w'ound has traversed the left 
pleural cavity, with the existence of an 
open pneumothorax as is the case in suck- 
ing wounds. 

Silk sutures are recommended but fine 
chromic catgut may be satisfactorily used. 

Sulfanilamide was used in both cases 
during the first week and in the first case 
for at least two weeks. This is recorded as a 
matter of fact. It is obviously impossible to 
speak with any conviction as to its influ- 
ence in either case. 

CONCLUSIONS 

In conclusion, one may feel certain that 
the successful suture of a heart wound will 
depend on: (i) The location and size oj the 
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xround aixd ibe xxatiirc oj the heaxi xxxxiscle. I 
mention this last lactor because I have seen 
a stab wound in the heart muscle of almost 
jelly-like consistency in which sutures 
could not be successfully applied, resulting 
in death on the operating table. (2) A^so- 
exated hxjurxes: laceration of great vessels, 
laceration of internal mammary artery, 
etc. A wound of the right chest, sucking in 
nature, producing a pneumothora.x on the 
right side, may cause immediate fatal 
results, if not instantly recognized and 
treated by closure and drainage for decom- 
pression. Associated injuries in other parts 
of the body, abdomen and extremities, may 
alter prognosis. (3) Thorough parietal hexxxo- 


slasxs. (4.) Coxxlrol of ]}alhoIogxc physxologv: 
lensioxi pxxexmxolhorax axxd Ixmg Jixatxoxx 
{xxxediastixxal stabilization). This latter is 
desirable but not imperative when positive 
pressure anesthesia is employed. (5) Injec- 
tion: Prophylaxis — (a) Open pericardium; 
(b) minimum blood and clots in the tho- 
racic cavity; (c) the use of sulfanilamide. 

REFERENCES 

1. Grah.a.m, Singer and Ballon. Surgical Diseases of 

the Chest. P. 309. Philadelphia, 1935. Lea & 
Febiger. 

2. S.AUERBRUCH and O’Shaughnessv. Thoracic Sur- 

gerj-. P. 24, Baltimore, 1 937. William Wood & Co. 

3. Rose, E. Herztamponade. Deutsche Ztsebr. f. Cbir., 

20: 329, 1884. 


It is nearly always a serious mistake to administer an anodyne to relieve 
pain caused b\’ a splint. 

From — “A Manual of the Treatment of Fractures” — by John A. Caldwell 
(Charles C. Thomas). 



THE EXPERIMENTAL SCLEROSIS OF THE GALLBLADDER^^ 


PRELIMINARY REPORT 
Dean Macdonald, m.d. 

ST. CATHARINES, ONTARIO 


S URGERY of the biliar}- tract is the 
second most common operation per- 
formed in general practice. A stud}- 
of the morbidit}- and mortality rates shows 
that the average mortality of cholecyst- 
ectomy is approximately lo to 15 per 
cent.*' - There are two reasons for this: (i) 
the immediate causes: e.g., peritonitis, 
hemorrhage, pulmonary complications, 
heart disease and so-called shock; and 
(2) the predisposing causes: e.g., insufficient 
preoperative care and the inexperience 
of the surgeon in the anatomical, physi- 
ological, pathological and surgical aspects 
of biliary tract disease. The former are 
partially controllable, the latter are less 
so. 

For the sake of discussion it can be 
agreed that the following statements are 
true; (1) Peritonitis (infective or chemical) 
may be the result of a ligature slipping off 
the cystic duct, or it may follow bile seep- 
age from the liver; (2) hemorrhage can 
occur if the cystic artery ligature slips off, 
if the artery is not tied or if “oozing” is 
profuse from the liver bed; (3) lung com- 
plications are more likely to follow surgery 
which hinders normal postoperative res- 
piration (traumatizing procedures in the 
upper abdomen); (4) heart complications 
may be precipitated by a long anesthetic 
(anoxemia), a long operation, pneumonia, 
etc.; (5) shock is increased by “manhan- 
dling” vital structures, a long anesthesia 
and a long operation. 

On this basis it seemed logical to formu- 
late the following iiypothesis: If the 
gallbladder could be removed from the 
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digestive tract without incurring the abo%'e 
potential dangers, it might be possible to 
lower the mortality and morbidity rates 
without increasing the incidence of un- 
favourable postoperative results. In other 
words, if the gallbladder could be removed 
without cutting the cystic duct, there 
would be less chance of either an infective 
or a bile peritonitis, without cutting the 
cystic artery there would be less chance of 
hemorrhage, and without removing the 
gallbladder from the liver bed there would 
be less chance of hemorrhage, infection or 
bile seepage. If all this could be accom- 
plished by a short, simple and safe pro- 
cedure, the time required for the operation 
would be lessened, the quantity of anes- 
thetic would be thus reduced and the 
operation shock minimized. These latter 
factors would serve to decrease liver 
damage as well as the possibilities of heart 
and lung complications. A combination 
of all should lower the incidence of the 
causes of death. 

The hypothesis was tested experimen- 
tally and encouraging results were ob- 
tained. Since the idea of sclerosing the 
gallbladder is new, the findings open a new 
field for investigation which may prove a 
justification for publishing this incom- 
plctcd work. 

EXPERIMENTAL PROCEDURES 

For the sake of brevity the procedure'' 
and results will be noted only in so far 
they influence the conclusions. 

Tying the Cystic Artery . The idea of 
sclerosing the gallbladder by reducing the 
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blood supply was born when a sclerosed Sodium Morruhale, Etc.). The results in 
ovary was found as the result of its blood this group were also unsatisfactory. They 
supply having been severed at a previous showed that the blood supply must be 
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Fig. i. Photographs of three selerosed bladders, a, probe in 
common duct from which the cystic duct leads to the 
sclerosed gallbladder. A small piece of liver has also been 
removed and lies next to the rule. The bladder measures 
6 mm. in length; injected for eight months. B, photo- 
graph six montiis after sclerosing. The bladder and cystic 
duct arc on the left. A “tooth-pick” through the com- 
mon duct and the ampulla are seen on the right, c, shows 
patent cystic duct with small match in it and the scler- 
osed bladder attached to the liver (distal). This gall- 
bladder (between the arrows) measures a little over i cm. 
in length; injected four months. 


operation. Six dogs were operated upon. In 
only two did the gallbladder become 
smaller as shown by latter operations; two 
died of peritonitis due to perforation and 
in two the bladder was distended, thick- 
ened and showed areas of early necrosis. 
The results were unsatisfactory from the 
standpoint of sclerosis, but are of great 
interest because four gallbladders did not 
perforate even though their blood supply 
was lost (two were gangrenous). This 
procedure is too traumatizing to have 
clinical application. 

Tying Both Artery arxd Duct and Fillirig 
the Empty Bladder u'itb Different Sclerosing 
AgeiUs (50 Per Cent Glucose, Quinine, 


left intact. Only three of the eleven dogs 
operated upon showed sclerosis and four 
died of gangrene. The higher incidence of 
gangrene in this group, as compared with 
the first, may be due to the handling of the 
bladder which was necessary when it was 
injected. 

Tymg the Duct and Filling the Emptv 
Bladder ivitb Sclerosing Agents. Five of 
twelve dogs showed, after a period varying 
from four to six months, a smaller gall- 
bladder, but there were still both macro- 
scopic and microscopic signs of necrosis. 

Tying the Duct, Removing the Bile and 
Washing out the Empty Bladder with Bile 
Acid Solvents — Then Washing out the Clean 
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drawing all bile from the bladder and 
cleaning the interior through the same 
needle with a strong solvent of bile acids 
(e.g., a 5 per cent aqueous solution of 
sodium carbonate). This left the bladder 
as a thoroughly clean and closed bag with 
a normal blood supply. The same sclerosing 
agent, opturatin,* was used in all dogs in 
this series. It was injected into the bladder 
while the needle was still in place, left in 
contact with the walls for a few minutes 
and withdrawn. This withdrawal collapses 
the walls so that the mucosal surfaces, 
moistened with the sclerosing agent, are 
left in contact with each other. 

Six dogs were operated upon and two 
were re-operated upon, one ten days and 
the other fourteen days after sclerosing. 
They showed that the immediate reaction 
is a mucosal secretion with the formation 
of a mucocele. The end result in the remain- 
ing four was a sclerosed gallbladder averag- 
ing approximately i cm. in size. These are 
illustrated in the accompanying figures. 
No ill effects were noticed in any of the 
animals even though three had pre^■iously 
had experimental ligation of a coronary 
artery with a resulting infarct, as shown in 
the electrocardiographs. This is evidence 
that the procedure is not excessively 
dangerous and indicates that this is the 
only safe method of experimental sclerosis 
so far attempted. 

DISCUSSIONS 

These experiments upon dogs have 
indicated that it is possible, in that species 
at least, to remove the gallbladder as a 
functional unit (i.e., physiological removal) 
without the extensive manipulations at- 
tendant upon surgical removal. The simpli- 
fication of the operative procedure greatly 

* Optumtin is a sclerosing agent composed of zinc 
sulfate, phenol, glycerin, cinnamon water, F. E. pinus 
canadensis and distilled water. 


reduces the complications which are fre- 
quent sequelae of the conventional methods 
of gallbladder surgery. The finding that 
the normal gallbladder in dogs can be 
sclerosed without any remaining inflamma- 
tory signs and without damage to the 
liver is suggestive and presents certain 
points for clinical consideration. 

It would be hasty to conclude from the 
results presented here that a diseased 
human gallbladder could be treated in 
the same way with equally satisfactory 
results. Even if such a procedure should 
prove suitable for clinical application it 
would not necessarily be always the 
method of choice; no surgical procedure 
is ever used to the exclusion of all others. 
Such application would have to be estab- 
lished by a carefull}' controlled series of 
patients. Much experimental and clinical 
work remains to be done but it is hoped 
that this preliminary contmunication will 
at least initiate further work, and thus 
point the wax to possible improvements in 
the proposed treatment and elimination 
of many of the potential complications at 
present associated with cholecystectomy. 

Sincere appreciation is expressed to the late 
Major Sir Frederick Banting for extending the 
facilities of his laboratory and for his interest, 
advice and stimulation; to Dr. G. E. Hall* and 
Dr. J. Janes* for advice and assistance; and to 
Professor William Boyd in whose laboratory 
the photomicrographs were made. 
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PARAFFINOMA OF THE NOSE=^ 

CASE REPORT 
George D. Wole, m.d. 

Otolaryngologist, Riverside Hospital 
NEW YORK, NEW YORK 


P ARAFFINOMA was frequently en- 
countered during the first quarter of 
the present century but now this 
lesion, with the exception of pulmonarj- 
paraffinoma, has become quite a curiosit3L 
In this countrj^ Hunt,' in 1924, reported 
one hundred cases of paraffinoma en- 
countered during twenty j^ears of his own 
practice, although from 1920 to 1940 the 
entire literature shows a total of seventj'- 
nine papers, two-thirds of which were 
published abroad. Moreover, man}’^ of the 
cases reported in the American literature 
did not originate here, but were the results 
of injections performed in various Euro- 
pean countries for the purpose of evading 
militarjf service. 

Lipoid pneumonia of the adult type, 
caused by aspiration of mineral oil into the 
lungs, is considered a true paraffinoma of 
the lung. Unfortunately, the incidence of 
this lesion is on the increase. Ikeda,” in 
'937> found 106 cases of lipoid pneumonia 
recorded in the literature from 1925 to 
1936. Of these, 64.1 per cent were in infants 
and children, and 35.9 in adults. Among 
these adults, 39.5 per cent showed a true 
lipoid pneumonia of the adult tj^pe, the 
pathologj’- of %vhich Ikeda describes as a 
true paraffinoma. To these he adds seven 
cases of lipoid pneumonia in a series of 107 
consecutive necropsies of infants, in a 
period of three years. He has since collected 
five instances of lipoid pneumonia in 
adults. 

According to Davis,^ paraffinoma is a 
“chronic inflammatorj’’ process involving 
skin and adjacent subcutaneous tissues 
characterized clinically bj’- the development 
of reddish purple indurated masses, pain- 


less, not tender, persistent, not subject to 
ulceration and, as a rule, ordinaril}' be- 
nign.” In the opinion of the same author 
there must be a special disposition to the 
formation of paraffinoma, since not all 
patients who receive paraffin injections 
necessarily develop tumors. Though usu- 
alh' benign, cases of malignancj' attributed 
to paraffin injections have been reported. 

As a rule, after an initial inflammatory 
reaction of short duration following the 
injection, the paraffin is surrounded bj^ a 
thick laj'er of fibroblasts and may remain a 
quiescent foreign bod}^ for a long time. 
Occasionally, after a period varying from 
several weeks to manj’ years (ten years in 
the case here reported), a secondar}’- reac- 
tion majf supervene which results in the 
production of an extensive cellular infiltra- 
tion and fragmentation of the oily mass. 
The end result is the elaboration of the 
characteristic neoplasm which has been 
designated “paraffinoma.” 

The suggestion has been made by John- 
son’’ that allerg)' maj’^ play a role in the 
secondary' reaction leading to tumor forma- 
tion. Trauma is another factor which fre- 
quentl}' precipitates the cellular response. 

I consider this neoplasm sufficienth' rare 
at the present time to warrant a detailed 
report. In addition, a revised method of 
correcting the nasal deformit}' is described 
in detail. 

CASE REPORT 

H. G., aged forty, male, merchant b3’^ occupa- 
tion, presented himself with the following 
histor5’-. Some twenty j-ears previousb', follow- 
ing a submucous resection, he sustained a 
falling of the bridge of the nose. About a month 


* Presented before the Section in Otolaryngology of the New York Academy of Medicine, April i 6 , 1941- 
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after this accident, the same surgeon who had 
operated upon liim iniected paralTm to obliter- 
ate the disfigurement. The patient suffered no 



anesthesia an ineision 32 mm. in length was 
made extending from the root to almost the tip 
of the nose. Under careful dissection the tumor 



Fig. I. front view before operation; b, profile before operation. 



Immediate ill effects from the injection until 
about ten years ago, when he noticed a gradual 
tumefaction around the bridge of the nose 
which gradually grew until it reached its 
present size, about that of a hazel nut. Exami- 
nation revealed a tumor of the bridge of tiie 
nose, extending from the tip to the root and 
also spreading laterally. It was markedly 
adherent to the skin, which presented a 
purplish and reddish appearance but showed 
no inflammatory reaction. At the center of the 
nose there was a slight protuberance the size 
of a small pea, which showed some tendency 
toward breaking down. (Fig. i.) The blood 
WasseTmarm test was negative. On November 
19, 1940, he was hospitalized, and under local 


was removed; it weighed Gm., was 36’mm. 
long, 25 mm. wide at the center and 15 mm. 
thick. (Fig. 2.) The cut edges of the skin were 
sutured with fine silk material. The sutures 
were kept in situ for twenty-four hours and 
then removed. For the purpose of correcting 
the saddle nose deformity to be expected 
after the removal of the tumor, the standard 
technic employed for the purpose of narrowing 
the bridge of the nose was as follows:® Incisions 
were made at the e.xtreme lower end of the 
pyriformis opening of both sides of the nose. 
The periosteum was freed from the bone, from 
the lower external end of the pyriformis open- 
ing to the radix nasi, and the bone sawed with 
a knee-shaped Joseph saw through the proc- 
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essus frontalis of the maxilla on both sides. The paraffinoma, the cavity be filled with areolar 
freed portions of the bones ^^ere pushed toward tissue; he also advises the removal of sections 
the median line for the purpose of narrow ing the of the stretched skin. 







Fic. 4, Photomicrograph of specimen remo^cd sho\\ing a mass of fibrous 
tissues in which there are innumerable foreign bodj giant cells containing 
and surrounding elongated and oi al-shaped spaces. 


bridge of the nose. The fractured bone was then My results in this case hate been extreme!}' 
held in place bx a lead splint for one week. gratif}ing. The patient was left with a barely 

Hunt’ recommends that after renioxing the noticeable thin linear scar and otherw ise good 
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cosmetic results. This method is therefore 
recommended to the profession for the treat- 
ment of similar cases. (Fig. 3.) 

The pathologic report was as follows: There 
are a mass of fibrous tissues in which there are 
innumerable foreign body giant cells containing 
and surrounding elongated and oval-shaped 
spaces. These clear spaces are also found in the 
scar tissue apart from the giant cells. Diagnosis: 
Foreign body granuloma, paraffinoma. (Fig. 4.) 

SU.MMARY 

A case of paraffinoma of the nose is here- 
w'ith presented. The literature is discussed 
and the methods employed for the removal 


of the neoplasm, and the correction of the 
deformity are described in detail. 
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The point is not always kept in mind that ordinary infections if local 
and well drained stimulate osteogenesis. This formation of bone in the 
vicinity of an infected fracture may be useful if all the parts are in correct 
position and if the wound is kept open so that deep abscesses are not 
enclosed in the healing bony or connective tissue scar. 

From — “Wounds and Fractures” — by H. Winnett Orr (Charles C. 
Thomas). 



INCARCERATED PELVIC KIDNEY EXHIBITING 
UNUSUAL FEATURES 

Wilson Stegeman, m.d. 

Chief of Urology, Sonoma County Hospital 


SANTA ROSA. 

ALTHOUGH urologic literature 
y \ abounds in cases of aberrant renal 
vessels, and man}' of these vessels 



Fig. I. Showing incarceration of kidney by 
surrounding vessels. 

exhibit unusual courses to upper as well 
as to lower kidney poles, it is unusual for 
the main renal vessels to encircle the kid- 
ney. The accompanying drawing illustrates 
such a case which may have interest in 
this connection. 

Another oft-stated dictum, that pain in 
ectopic kidneys is never present unless ac- 
companied by pelvic dilatation or hydro- 
nephrosis, would also seem to be refuted by 
this same case, in that no dilatation was in 
evidence. 

CASE REPORT 

A young woman of twenty-six came to us 
with a complaint of persistent pain in the right 
lower portion of her abdomen, corresponding 
with a palpable tumor lying on the promontory 
of the sacrum, slightly to the right of the 
midlinc. The mass allowed of some lateral 
motion, but resisted longitudinal displacement, 
upward pressure against the tumor exag- 
gerating her pain. 


CALIFORNIA 

Because of the need for pelvic exploration 
also, a transperitoneal approach to the tumor 
was made, and a somewhat small kidney, 
incarcerated by encirclement of the upper pole 
by the main renal vessels, was found. Tension 
from the encircling vessels had caused rotation 
of the organ in all three planes, the pelvis 
facing forward, and the lower pole being 
disposed anteriorly and laterally. Since the 
ureter exhibited seemingly unused length and 
pain was the paramount symptom necessitating 
relief, it was thought that freeing the kidnej' 
from the incarcerating vessels and doing a 
nephropexy of some sort afforded the only 
chance of relieving the patient. 

While attempting to slip the vessels out of 
the groove they occupied, and up over the 
upper pole, several small vessels which entered 
the kidney substance direct!}', were encoun- 
tered. These were ligated, but two escaped and 
retracted, and caused considerable hemorrhage 
which could not be controlled by any of the 
usual methods. 

The danger of perisitent postoperative 
hemorrhage, as well as fear of possibly too 
great encroachment upon the lumen of the 
main renal artery by the many ligatures 
required immediately adjacent to it, caused a 
nephrectomj' to seem to be the part of wisdom, 
the other kidney being normal in position and 
function. The convalescence was uneventful, 
and the patient’s pain was completely relieved. 

On section the kidney showed apparently 
normal excretory units. The pelvis was defi- 
nitely bifid in type, and there was no apparent 
dilatation of ureter, pelvis or calyces. 

That the pain was due to the pull on 
the renal vessels with resultant compression 
and rotation of the kidney seems probable, 
at least in this case, as no dilatation, disten- 
tion, or infection were demonstrable. 

Encirclement of the entire upper renal 
pole by the main vessels has seldom been 
reported, if ever. 

:6 



ACUTE MECHANICAL ILEAL OBSTRUCTION FOLLOWING 

APPENDECTOMY* 

R. W. McNealy, m.d. and Manuel E. Lichtenstein, m.d. 

Altciuling Surgeon, Cook County Ilospit.il Associate Surgeon, Cook County Hospital 

CHICAGO, ILLINOIS 


I NTESTINAL obstruction occurs not in- 
frequently after appendectomy. When 
it ensues early it is usually the result of 
local or diffuse peritonitis and when it 
develops late it is most commonly due to 
bands and adhesions following peritonitis. 

This report is concerned with a t\'pe of 
obstruction due to technical errors at the 
time of appendectomy. The unsuspecting 
surgeon may unconsciously contribute to 
this group if the anatomy is not carefully 
scrutinized when the mesentery of the 
appendix is ligated. If the ileum is inad- 
vertently angulated during this step, an 
obstruction of varying degree may ensue. 
Subsequent to an otherwise routine opera- 
tion, the convalescence is interrupted by 
symptoms of obstruction. The usual meas- 
ures employed for the relief of postop- 
erative pain, distention, vomiting and 
borborygmi fail. The denouement comes 
when the symptoms become so ominous 
that surgery again has to be resorted to 
for relief. 

The following case reports illustrate 
obstruction secondary to angulation or 
kinking of the terminal ileum caused by 
technical errors in ligating the mesentery of 
the appendix. 

CASE REPORTS 

Case i. Mrs. E. G., age thirty-seven, was 
admitted to Cook County Hospital July i6, 
1939, for a vaginal plastic operation and 
correction of a pelvic disorder. Operation was 
done July 20, 1939, and included an appen- 
dectomy which was incidental to the laparot- 
omy. There was no evidence of disease of the 
appendix. Convalescence appeared to be un- 


eventful for three days. During the next four 
days it was noted that the abdomen became 
progressively distended, and this was followed 
by abdominal pain and borborygmi. Intestinal 
suction relieved the symptoms temporarily, but 
when discontinued there was recurrence of the 
distention and pain. The use of enemas and 
mineral oil failed to alleviate the condition. 
There was no elevation in temperature or pulse 
rate, and the satisfactory general condition 
of the patient was maintained by the use of 
intravenous dextrose and salt solutions. On the 
seventh postoperative day it was thought 
advisable to re-open the abdomen. Exploration 
revealed the cause of obstruction. Proximal 
to the ileocecal junction, the terminal ileum 
was fixed to the cecum at the site of the 
appendectomy. (Fig. i.) A sharp angulation 
of the ileum occluded its lumen. This angula- 
tion was released by severing the attachment 
of the ileomesenteric fold to the site of the 
inverted stump of the appendix. The obstruc- 
tion was overcome immediately and intestinal 
contents entered the cecum. 

More frequently mechanical intestinal 
obstruction at the ileocecal portion of the 
intestinal canal occurs as a late sequel to 
appendectomy. The following case report 
illustrates this tx'pe: 

Case n. Mrs. A. W., age forty-one, entered 
Cook County Hospital July 14, 1940, with 
symptoms and findings of intestinal obstruc- 
tion. A suprapubic midline scar represented an 
operation done one year before for removal of 
the uterus and tubes. An appendectomy was 
also done at that time. Intestinal decompres- 
sion, enemas and intravenous fluids lessened 
the patient’s distress, but mineral oil given by 
mouth failed to appear in the washings from 
the large bowel. On July 17, exploration of the 


* From the Dep.-irtment of Siirgen.-, Xorthwe.^tern University .Medic.il School, and the Cook County Hospital, 
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abdomen was done under spinal anesthesia, occurinlhoscinstanccsinwiiichthcnieso- 
An obstruction of the ileum was found appro\i- appendix is short. It may also take place 
mately 5 cm. from the ileocecal junction, when the ilcomesenteric fold is inadver- 


CasG I 





Fig. I. The ileal pad of fat and its rclationsliip to tlie cecum, appendix and 
mcso-appendix. Gisc l and C.ase il showing fixation of iic.al pad of fat to the 
cecum with kinking of the bowel. Arrows indicate site of release of obstruct- 
ing peritoneal fold. 


(Fig. I.) What appeared to be the remaining 
portion of a short meso-appendi.x' lying behind 
the ileum w'as fixed to the cecum at the site 
of the appendiceal stump. A sharp angulation 
of the ileum was present. Severance of the band 
released the ileum and the obstruction was 
promptly relieved as the intestinal contents 
freely entered the cecum. 

DISCUSSION 

The tAvo cases cited above illustrate a 
hazard in appendectomj'- related to the 
meso-appendix, the ileocolic fold and the 
ilcomesenteric fold. This complication may 


tentl}' clamped and ligated tvith the meso- 
appendix. Anatomically, the ileal pad of fat 
is related to the cecum, appendix and 
meso-appendix. (Fig. i.) The ileomesen- 
teric and ileo-appendiceal folds appear to a 
greater or lesser extent when the appendix 
lies medial or inferior to the cecum. The 
retrocecal appendix and its mesenter}' usu- 
ally are not fixed to the terminal ileum by 
the ilcomesenteric fold. Wakeley,^ in an 
analysis of the position of the appendix in 
10,000 instances, found the retrocecal 
appendix to be present in 65 per cent of the 
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eases. Thus, in almost two-llhrcls of the 
eases lixation of the mcso-appendix to 
the cecum will not alter the position of the 
terminal ileum to any extent. In the re- 
maining one-third of the cases, however, 
this possibility exists. In the two cases 
cited, infection (appendicitis) was not pres- 
ent at the time of the primary operation. 

CON'CLUSIONS 

1. Intestinal obstruction following ap- 
pendectomy is possible as a result of 
angulation and lixation of the terminal 
ileum. This complication may occur soon 
after appendectomy (Case i) or at a con- 
siderable time later (Case ii). 

2. Ligation of the meso-appendix should 


not include the ilco-appendiceal or ileo- 
mcsenteric fold. It is better to liaate indi- 
vidual vessels than to ligate a broad meso- 
appendix cn masse. The mass ligation may 
include the ileal attachment and disturb 
the normal relation between the ileum and 
cecum. 

3. After ligation of the vessels, the at- 
tachment of the meso-appendix to the 
cecum would appear to oiler an unneces- 
sary hazard. It probably had better be left 
undisturbed in its natural position. 
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PRIMARY MELANOTIC SARCOMA OF OVARY 


Lutmur B. Otken', m.d. 
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P RIMAR\' ntclanolic sarcoma of the 
ovary is cxcccdin'fily rare. Accordin': 
to statistics of various authors it 
varies between i and 6.5 per cent as com- 
pared with other tumors of the ovary. 
Although the literature contains many 
reports of metastatic melanotic tvimors of 
the ovary, a careful review of these reports 
discloses only six eases that have been 
classed as primary and these will be 
enumerated later. The text books devote 
very little space to this condition, due to 
its rarity, but the best review of this sub- 
ject is to be found in Ewing’s ‘‘Neoplastic 
Diseases.” 

He dehnes nrelanoma as a “pigmented 
tumor arising from a specilic nicsoblastic 
cell, the chromatophore; probably also 
from tactile cells lying in the epidermis and 
probably also from nerve cells in the 
derma.” Ewing recognizes as common 
sources of melanomas, pigmented moles 
and naevi, the choroid, iris and ciliary 
body, the pia arachnoid, adrenals and 
colon. Among disputed points of origin of 
melanoma he lists the gallbladder, liver and 
spleen, but does not mention the oxsry. 

The histogenesis is summarized by 
Ewing as follows: 

t . Exclusively from mcsoblastic chroma- 
tophores. (Ribbert.) 

2. Exclusively from epithelial cells and 
epithelial chromatophores. {Post, Wieting, 
Hamdie, Fa vara.) 

3. From nerve cells in the skin, and 
mcsoblastic chromatophores in choroid and 
meninges. 

4. From endothelial cells of blood and 
lymph vessels or of nerve trunks. 

5. From chromatophores, tactile cor- 
puscles and nerve cells forming the end 
apparatus of cutaneous sensory nerves. 
(Mason.) 


It seems to be an accepted fact, that it 
would not be possible to have a primary 
melanotic sarcoma of the ovary unless 
there was originally within the ovary a 
dermoid cyst or a teratoma in which was 
incorporated some epithelial elements con- 
taining melanin. 

Tile six reported cases that are con- 
sidered as primary melanotic sarcoma of 
the ovary arc as follows: { i) Soubetran and 
Rives;- la) Andrews;^ (3) Wintervitz;’ (4) 
Amann;'' (5) Wcstenhailfcr;'^ (6) Bab." 

The case herein reported, I consider as 
primary. Sections from the growth were 
submitted to three competent pathologists 
all of whom concurred in the diagnosis and 
were of the opinion that the growth origi- 
nated in teratomas. As further evidence 
of the growth being primary, is the fact 
that there is no evidence of any tumor or 
growth from which there could have been 
metastascs. 

CASE REPORT 

Mrs. H. F. B.. a wiiite, married woman, age 
thirty-three, was admitted to Greenwood 
Lcfiorc Hospital on January 25, 194 *> 
diagnosis of pelvic inflammatory disease with 
probable ovarian cyst, twisted on the pedicle. 
Her chief complaints were pelvic pain ^yith 
palpable mass for the past six months, flooding, 
severe cramping pain, left lower quadrant for 
past 18 hours, not relieved by morphine. The 
family historj- was unimportant. 

.Menses began at thirteen years, and was 
of .the twenty-eight-day type. It was regular 
until three years ago when she began flooding- 
She had been married twelve years and gave 
no history of any pregnancy. This patient was 
c.xamincd by me one year before at which time 
she complained of flooding. Examination at 
tiiat time revealed a mass in each side of the 
pelvis, about the size of a small lemon; both 
masses were tender, the mass on the right side 
being fixed. Surgery was advised but refused. 



New SLKIFb \'ou. LV, No. 1 


Otken — Sarcoma of Ovary 


AinoriLMii Joiiriijl ol Surgery 


i6i 


The present illness began eighteen hours 
before admission with severe cramping pain 
in the left lower quadrant. Pain was colicky 



was found a tumor of the left ovary, bluish in 
color, firm to touch, nodular, approximately 
10 cm. in diameter; there were no adhesions 



Fig. I . Gross specimen of ovaries, tubes and uterus. 


in type and was accompanied by painful 
urination. Patient had been nauseated and 
had vomited. She was seen by another doctor 
who gave morphine gr. but this failed to 
relieve the pain. 

Physical examination revealed the patient 
to be 5 feet 6 inches tall, weighing 1 1 5 pounds. 
She was fairly well nourished and t\ell devel- 
oped. Facies was indicative of suffering. 
Temperature was 99.4 °f., pulse 88, blood 
pressure 1 12/So, red blood count 4,080,000, 
hemoglobin 78 per cent, white blood count 
10,240, small leucocA-tes 31 per cent, transl- 
tlonals 5 per cent, polymorphonuclears 64 per 
cent. The chest was negative for any patho- 
logical condition and the heart regular, pulse 
88, and no valvular heart disease. 

The abdomen was rigid and exquisitely 
tender over the lower portion. In the lower left 
quadrant there was a mass palpable through 
the abdominal wall, irregular in outline and 
hard in consistency. The vagina was almost 
obliterated by the mass in the cul-de-sac, 
irregular in outline and firmly fixed. 

A diagnosis was made of peKde inflammatory 
disease with left ovarian cyst, twisted on its 
pedicle. 

Under sodium amytal, ether, gas anesthesia, 
a midllnc incision was made. On the left side 


and it was twisted on its pedicle. On the right 
side, there was a tumor similar in size and 
shape to the one on the left, but firmly bound 
down in the cul-de-sac by adhesions. The right 
tumor was easily freed from its adhesions, and 
a bilateral salpingo-oophoroectomy, supra- 



Fig. 2. Low power microphotograph of section of 

ovarj'* 


vaginal hysterectomy was done. There were no 
other masses in the abdomen and no palpable 
glands or metastatic growths. There uas no 
free blood or fluid in the peritoneal cavity. 

The pathological report made by Dr. W. W. 
Robinson, follows: Section of tumor of the 
ovary is apparently well encapsulated, and 
approximately the size of a small orange. The 



Amtric.'in Journal of Surgery 


Otken — Sarcoma of Ovary 


JANt’Ahy, 194; 


162 


cut surface is meaty witli much blackish sists of a loose areolar connection tissue; there 
pigment diffusely distributed throughout, as is injection of the blood supply as well as 
well as areas of hemorrhagic extravasation. large areas of hemorrhagic extravasation. 



Fig. 3. Fig, 4, 

Figs. 3 and 4. 5 ligli power niicropliolo"r.i]ili«: of section of ov.iry. 


Pathological report: Parenchyma: PIcxiform 
or ramifying masses of poorly differentiated, 
highly anaplastic mesoblaslic or mesenchymal 
cells simulating fibroblasts, and showing two 
to six mitoses to the high power field arc 
present. There is variation in the size, shape 
and staining characteristics of the cells. Many 
of the cells contain a mclanin-lIkc pigment. 
There is also much of this pigment distributed 
between the neoplastic cells, incorporated in 
macrophages, and laid down in large and 
massive deposits. Areas of liquefaction necrosis 
of the growth are present. Some infiltration 
with round cells is noted. 

There is much thickening of the tunica 
albuginea which apparently encapsulated the 
neoplastic process. Directly beneath the tunic, 
and arranged in strata throughout the fibrous 
capsule there is much melanin pigment deposit. 
The supportive structure of the growth con- 


Pathologica! diagnosis: Typical melanotic 
sarcoma of ovary. 

This patient made an uneventful recover}' 
and was dismissed from the hospital on the 
fourteenth day. At this time. May i, 1941, the 
patient is doing her housework, weighs more 
than she has in tlie past five years and so far 
has shown no evidence of any metastases. 
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ADENOCARCINOMA OF THE RECTUM AND 
CHROMARGENTAFFINE TUMOR OF THE JEJUNUM* 
A. M. Gnasst, m.d. and H. P. Price, m.d. 

Director of Laboratories, Medical Center Assistant Pathologist, iMcdical Center 

JERSEY CITY, NEW JERSEY 


I N a review of the literature since 1930 almost daily laxatives, the past history was 
we were unable to find any instance of essentially negative. The family history was 
adenocarcinoma of the rectum asso- irrelevant. 



Fig. 1. Adenocarcinoma. 


dated with chromargentaffine tumor of the 
jejunum. We deem it worthwhile to report 
this case. 

C.\SE REPORT 

Mr. A. C., a forty-eight year old, married 
restaurant worker, entered the hospital on 
March 28. 1939, complaining of weakness and 
pain in the rectum. He was well until two 
months previous to admission when he experi- 
enced pain on defecation and his stools became 
covered with streaks of bright red blood. There 
was a weight loss of fifteen pounds and a 
moderate loss of strength since the onset. He 
had the usual childhood diseases, ^^’ith the 
exception of chronic constipation which four 
years ago became more marked and required 


On physical examination, the positive find- 
ings were limited to the rectum, where a tender 
3 cm. ulcerated mass was felt in the midline 
on the posterior wall 4 cm. proximal to the 
anus. The blood pressure was 160/90. The urine 
was essentially normal. Hemoglobin was 80 per 
cent (Tallqvist), red blood cells 4.2 million, and 
white blood cells lo.o thousand with 76 per cent 
pohunorphonuclear leucocj'tes. The Wasser- 
mann test was negative. Proctoscopic examina- 
tion confirmed the physical findings. A biops}’ 
taken at that time revealed the presence of 
adenocarcinoma, tj'pe ii plus. Laparotomy, on 
April 3, 1939, disclosed a fixed rectal mass 
firmly adherent to the pelvic floor. There were 
two 3 cm. metastatic nodules within the liver. A 
palliative colostomy was done and he was 
discharged on the thirty-eighth hospital day. 


From the Department of Pathologj', Jersey Gtj’ ^ledical Center, Jersey Citv. 
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On June 20, he was readmitted because of one-half months after the onset of the first 
excruciating rectal pain and ^as given a symptoms. 

subarachnoid injection of alcohol in the fourth Complete postmortem examination \\&s done 
lumbar space. t\\o hours after death with the following 



Fig. 2. Jejunum with delicate villi and submucous clusters 
of chromargentafRne cells. 



Fig. 3. Spheroidal cells -with round nuclei, chromophobic 
C3T:oplasm and indistinct cellular membranes. 


On August 6, the patient was admitted for a findings: terminal pneumonia, adenocarcinorna 
third time wfith severe perineal pain and another of the rectum, chromargentaffine tumor of the 
subarachnoid alcohol Injection was given. He jejunum and metastatic adenocarcinoma ol 
became progressively weaker and died with the liver and adrenals. The entire posterior 
terminal pneumonia on August 14, five and cul-de-sac was filled with a 5 cm. firm mass 
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adherent to each lateral wall of the pelvis and 
completely encircling the rectum. The serosa 
in this region was deep red and interrupted b}" 
areas of granular pink tissue. On opening the 
rectum, the mucosa was pink and friable over 
a 3 cm. ulcerated area which had firm, pink, 
granular, elevated margins. The base of the 
lesion was of firm white granular tissue which 
extended through the muscularis and serosa. 

Within the jejunum, 30 cm. distal to the 
ligament of Treitz, was a 1.5 cm. round nodule 
projecting into and partially obstructing the 
lumen. The overlying mucosa was smooth. On 
section, the tumor was roughly spheroidal, 
yellowish and fairly well encapsulated. The 
muscular coat was intact and the serosa was 
smooth and glistening. 

Microscopical pathological report: Sections of 
the rectum show erosion of the rectal mucosa. 
(Fig. I.) The inflamed, partially necrotic 
submucosa is invaded by diffuse masses or 
clusters of closely related polygonal epithelial 
cells which have a fine granular acidophilic 
cytoplasm and oval nuclei moderately rich in 
chromatin. The nucleoli are conspicuous and 
there are many mitotic figures. The neoplasm 
has a moderate tendency to glandular forma- 
tion. The muscularis and the serosa are 
similarly involved. Malignant emboli of the 
blood vessels and lymphatics are conspicuous. 

Sections of the jejunum show flattening of 


the villi with conspicuous atrophy of the 
mucosa. (Fig. 2.) Within the submucosa (Fig. 
3) tlierc are masses of closely related polygonal 
cells which have finely granular, moderately 
chromophobic cytoplasm, indistinct cellular 
outline with conspicuous perinuclear mem- 
brane; the nuclei are moderatelj’’ dotted with 
scanty chromatin material and occasionally 
have chromatic nucleoli. The tumor is limited 
by a layer of low cuboidal cells. There are no 
demonstrable mitotic figures. The stroma is a 
fibrous structure with a moderate amount of a 
collagen material. The tumor is limited from 
the muscularis by a dense fibrous capsule. 

CONCLUSIONS 

1. Adenocarcinoma and cliromargentaf- 
fme tumor, two separate, unrelated neo- 
plasms, occurring in the same patient 
represent a rare finding. 

2. Chromargentaffine tumors are most 
commonly located within the submucosa of 
the appendix, small bowel, stomach and 
colon. They are usually benign but they 
may give symptoms of obstruction. 

3. In performing a laparotoni}' intra- 
abdominal exploration is important, even 
though the anticipated pathological condi- 
tion is found. 



INFILTRATING SQUAMOUS CELL EPIDERMOID 
CARCINOMA INVOLVING THE OS CALCIS 


Ivor David Horwich, m.d. 

NEW YORK, NEW YORK 


T his case was selected for presentation The wound, although much cleaner, never 
because of the extremely rare occur- completely healed, and it was drained at 
rence of, first, the disease, namely, a intervals, followed by azochloramid dressings. 



A . ® . 

Ffo. I. A, photograph of gross specimen demonstrating extensive ulceration extending over the 
Tendo-Achillis. b, sagittal section of same specimen demonstrating destruction of the os calcis 
and obliteration of the calcaneoscaphoid joint t\ith a fibrous ankylosis. 


squamous cell epidermoid type of carci- 
noma in a chronic osteomyelitic cavity 
and, secondly, because of its location — the 
os calcis. 

CASE REPORT 

E. iM , a white male, age thirty-four, a 
salesman, was admitted to the Hospital for 
Ruptured and Crippled on June 2, 1936, 
relating a history of a compound fracture to the 
left os calcis sustained in a crushing injury' 
eighteen years previous!}" in 1918. Subse- 
quently, two years later a sequestrectomy was 
performed at another hospital, following which 
the wound closed and the patient was able to 
walk free from pain until March, 1936, when 
a sinus appeared, which later evolved into a 
deep ulcer at the back of the heel. 

On June 10, 1936, an Orr treatment was 
performed, the os calcis was saucerized, old 
necrotic tissue excised, wound packed with 
vaseline gauze and plaster applied The plaster 
was removed three months later on September 
15, 1036, by popular request. 


In March, 1938, there appeared a crater like 
deformity posteriorly with much fibrosis of the 
overlying soft tissue. 

In December, 1938, the wound appeared 
sufficiently clean to consider skin grafting, 
but the development of a bon}" exostosis from 
the os calcis, e.xtending through the wound, 
prevented this procedure. Exostectom}" was 
done December, 1938, at which time no 
sequestrum was found, and there was not much 
evidence of infection. The bone appeared 
sclerotic and eburnated. 

The patient continued ambulator}", requiring 
only infrequent dressings, until March, 1939 > 
w"hen while riding in his car the foot began to 
bleed freely. He was re-admitted to the 
hospital and a pressure dressing was applied. 
The wound appeared not unlike a rodent 
ulcer, with a large open malodorous mass 01 
greyish granulations fungating in appearance. 
Biopsy at this time revealed chronic suppura- 
tive inflammatory tissue with epithelium 
growing along a sinus tract. It was considercci 
precancerous and had the appearance of a 
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Fig. 2. Roentgenogr.'ims, taken September 14, i937> sliowing an extensive old 
deformity involving the posterior half of the calcaneus vrith spurs on the 
medial side and some small sequestra. No large necrotic bodies are seen. 



Fig. 3. Roentgcnogriun, taken April 24, 1939, after remov.al 
of most of the calcaneal tuberosity. The raw surface 
seems rough and moth eaten in appearance and is blurred 
by soft tissue su elling. A number of densities suggestive 
of dead bone m.ay be seen. 
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fungus infection. Repeated cultures on special 
media for fungus %%crc negative. The patient 
eontinued to take a retrograde course with a 


u'itli inflammatory liistiocvtcs. Diagnosis; In- 
filtrating sejuamous cell epidermoid carcinoma. 

The prognosis of this disease is very 



Fir,. 4. P{iotoniicro"r.apfi of a section taken from 
n block of the soft pulp.nccous matcri.al which 
repLicccI most of tlic os c.ilcis, showing a loose 
fibrous stroma richly infiltrated with his- 
tiocjtcs. X tao. 

temperature varj'ing between loi and I02°F. so 
tliat amputation at the midshaft of the tibia 
w’as performed on May 9, 1939. 

The pathological specimen revealed multiple 
abscesses with destruction of the posterior 
two-thirds of the os calcis, being replaced by a 
pulpaceous yellow mass of gritty, friable 
consistency. 

Histological section showed a bizarre over- 
growth of stratified squamous epithelium with 
occasional mitotic figures. This section was 
taken from a block of the soft pulpaceous 
material which replaced most of the os calcis. 
It showed an overgrowth of stratified squamous 
epithelium, made up of atypical ceils w inch are 
large, irregular, with prominent nuclei with 
occasional mitotic figures. There was a great 
deal of necrosis of the tumor and there was a 
loose fibrous stroma which was richly infiltrated 



Fin. >. P/iotomicrogr.ipfi demonstrating biznrre 
o\trgrowtli of stratified squamous epithelium 
with occasional mitotic figures. X 120. 


favorable though histologically malignant 
clinically, it runs a relatively benign course. 

As a result of the treatment in this case 
and because of the relatively short duration 
of the condition, amputation most likely 
will preclude recurrence. However, the 
possibility of its appearance in any case of 
long standing osteomyelitis should be 
borne in mind. 
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INTESTINAL PERFORATION FROM INGESTED FISHBONE 


George H. Bunch, m.d., A. F. Burnside, m.d. and L. J. Brannon, m.d. 

COLUMBIA, SOUTH CAROLINA 


M ost of the edible fishes are quite 
bony. Although in most A'arieties 
segmentation of bodv structure 
greatly facilitates their recognition and 
removal after cooking, many bones are 
swallowed. Careless eating, particularly in 
children, insensitive denture plates, poor 
vision, mental infirmity and drug addiction 
often are contributing factors. 

The long bones of fishes differ from those 
of birds and of animals in that they vary 
little in size from base to tip. They are of 
fine texture with both ends sharp and with 
length out of proportion to circumference. 
The small mineral content permits a 
flexibility not possessed by other bones. 
Thread-like in outline, offering no contrast 
in color and giving but little sense of 
resistance in mastication, even when due 
care is taken in eating, they are unwittingly 
swallowed. 

Ordinary cooking has but little effect 
upon the integrity or the penetrating 
qualities of fishbone for in frying, roasting 
or boiling a temperature of 2I2°f. is main- 
tained only for a short time. In commercial 
canning,'" howe^■er, fish are subjected to a 
much higher temperature (26o°f.) for an 
hour or more. This, through an obscure 
chemical change, causes partial dlsintegra- 
tivin of bone so that it becomes soft and 
friable. 

The fate of ingested fishbone on entering 
the stomach depends upon the duration of 
its stay and upon the degree of acidity 
encountered. In cases of low acidity it is but 
little effected by the process of digestion; 
but if the gastric secretion is highly acid, 
the organic matrix is digested and the 
inorganic mineral content dissolved. Knud 
Faber- found bones in the stools of twelve 
patients having achlorhydria after they 
had eaten fish and no bones in the stools of 
those having normal gastric digestion. In 


most people small bones are made harmless 
bv digestion before reaching the intestine. 
Handles of pearl and of bone have been 
found to have been digested from pocket 
knives retained in the stomach of a profes- 
sional swallower or human ostrich. 

The likelihood of perforation b}- fishbone 
that reaches the intestine undigested is 
lessened by its ability, being flexible, to 
conform to the changing intestinal peristal- 
tic pattern, although Armitage^^ found at a 
single operation three widely separated 
perforations of the small intestine, each 
marked by a partly protruding fishbone. It 
is remarkable that ingested needles, pins, 
spicules of glass and other sharp-pointed 
foreign bodies becoming incorporated in 
fecal masses, as a rule, pass without causing 
symptoms. Of 800 cases of ingested foreign 
bodies of all kinds seen at the Boston 
City Hospital only i per cent caused 
perforation. - 

We can only guess at the percentage of 
ingested fishbones that perforate for there is 
no way of knowing how many bones are 
swallowed and a perforation, as in one of 
our cases, may heal spontaneously without 
being suspected. Except in infants, fish- 
bone is the most frequently ingested foreign 
body. If the very few cases of intestinal 
perforation reported in the literature are 
compared to the tons of fish eaten daily by 
civilized people, the incidence of perfora- 
tion must indeed be small. 

The ultimate disposition of a fishbone 
after perforation varies. In most cases it 
passes from the lumen of the intestine 
through the perforation into the peritoneal 
cavity. It is possible, however, even after a 
sharp end has perforated the intestine 
several times, for the bone to remain in the 
lumen and be discharged b}' the anus. 
Small perforations of the intestine cause no 
eversion of the mucosa and heal spontane- 
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ously without reaction as do those made by 
individual birdshot in shotgun wounds of 
the abdomen.’^ A bone extruded from the 
intestine may migrate. An ingested fish- 
bone has been found in an abscess of the 
liver. A fishbone was found by us lying 
free on the anterior surface of the great 
omentum. Wood*" reports a case of spon- 
taneous recovery after tlie removal of a 
fishbone which, after perforation, had 
passed through the anterior abdominal 
wall and pierced the skin, and David*® 
reports a case of long continued indigestion, 
pain and bladder irritation which was 
relieved b}' the passage of an ingested fish- 
bone through the urinary meatus. 

When localization of infection occurs 
after perforation, the bone is apt to be con- 
tained in the resulting abscess or to become 
incorporated in the chronic inflammatory 
mass which so often forms. Psoas pyogenic 
abscess of unexplained origin may be from 
this cause. In distinction from cases of 
acute perforation, from complicating path- 
ological conditions and persistent symp- 
toms, these are cases of so-called chronic 
perforation, and most perforations from 
foreign bodies are in this sense chronic. 

Fish is such a common article of food 
that the history of having eaten it before 
the onset of symptoms is not of much 
significance in diagnosis. Diagnosis can be 
made only at operation or at autopsy. 
Most of the patients with acute perfora- 
tion are operated upon for appendicitis. 
An ingested fishbone is too small to be 
shown by x-ray. 

Symptoms vary with the site and the 
size of perforation for these are factors 
which largely determine the ability of the 
patient to overcome or to localize the re- 
sulting peritoneal infection. It is possible 
for fatal peritonitis to develop after per- 
foration particularly in patients with low 
resistance. S^TOptoms also varj- with the 
portion or segment of intestine involved. 
In the duodenum or stomach, if there is 
gross soiling, the abdominal rigidity of 
acutely perforating peptic ulcer may occur; 
in the small intestine there is apt to be 


pain followed by tympanites as in per- 
forating diverticulitis; in the colon the 
symptoms arc those of perforating appen- 
dicitis or diverticulitis. Fortunately, as a 
rule, the perforation is small and at a site 
favorable for localization. In these cases 
spontaneous recovery may take place, an 
abscess may form or the inflammation 
may become chronic without abscess. 
Stone*’ reports a case of resection of the 
stomach for cancer in which the condition 
proved to be an inflammatory mass con- 
taining a fishbone which had passed 
through the stomach wall. Inflammatory 
masses about the colon from this cause 
may readily be confused with chronic 
diverticulitis or malignancy. 

Flemorrhage cither into the intestinal 
lumen or elsewhere is rare although, 
according to Bearse,*- a case has been re- 
ported of fatal gastric hemorrhage caused 
by a fishbone perforating the posterior 
stomach wall and a fishbone has been found 
in the superior mesenteric vein. In our 
case, in which a fishbone was found with 
one end in the internal iliac vein and the 
other in the lumen of an adherent loop of 
terminal ileum, there was no evidence of 
bleeding found at autopsy. 

Henderson and Gaston,' in a compre- 
hensive study of gastrointestinal perfora- 
tion from ingested foreign bodies, report 
nine cases with two deaths in the Boston 
City Hospital, none of which was from 
fishbone. In sixty-two cases of perforation 
collected by them from the literature 
eleven of the patients died, (25 per cent); 
of the five cases in which the perforation 
was from ingested fishbone with one death 
(20 per cent), all were complicated by 
abscess. The locations were the stomach, 
the p3dorus, the hepatic duct, and the 
splenic and sigmoid flexures of the colon. 
In neither series was there an acute per- 
foration bj’ fishbone. In our series of five 
cases all have been acute perforations with 
one death on the fifth daj' after admission 
from septicemia foIloMng perforation ofthe 
ileum and penetration of the bone into the 
right iliac vein. It was the onh' patient 
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not operated upon. In two cases Meckel’s 
diverticulum was the site of perforation. 
In one the appendix was the probable site 
althouffh the bone was found free in the 
peritoneal cavity. In one the site was un- 
determined for no evidence of inflammation 
or trauma could be found anywhere. 

The treatment of intestinal perforation 
from any cause is entirely surgical. Even at 
laparotomy, however, the oflending fish- 
bone may not be identified and the true 
nature of the lesion be unsuspected. In no 
case, noted by us, of abscess or chronic 
inflammatory mass containing a fishbone 
has the perforation of the intestine been 
found, in no case has it been closed and in 
no case has fecal fistula resulted. It is of 
interest to note that Siddons,^ in a study 
of 126 patients with foreign bodies ad- 
mitted into three large London hospitals, 
advises that ordinary diet, without laxa- 
tives, be given after ingestion. Bulky 
foods, if the bodies are large, encourage 
obstruction and do no good even in the 
case of sharp objects. 

C.A.SE REPORTS 

Case I. A negro woman, J. F., forty-six 
years old, without history of previous trouble, 
entered the Good Samaritan Hospital for relief 
of pain about the navel of four days’ duration. 
The temperature and blood count were 
normal. At laparotomy a fishbone one inch 
long was found lying free on the outer surface 
of the great omentum. No evidence of trauma 
or inflammation was found. Spontaneous 
recovery had taken place. 

Case n. (Case of Dr. LeGrand Guerry.) 
Mrs. C., white, age twenty-three, on admission 
to the hospital had a temperature of ioi°f., 
blood cells 8,900, polymorphonuclears 75 per 
cent. She had complained of epigastric pain 
for two days with no previous attacks. She 
was operated upon for acute appendicitis. 
Subacute catarrhal appendicitis was found. A 
fishbone one inch long was lying free in the 
peritoneal cavity. The site of the perforation 
could not be determined. Recovery followed 
appendectomy. 

Gise III. H. F., a white man, age fifty, 
entered Providence Hospital with the diagnosis 
of acute appendicitis. Two days previously 


he had sudden pain in the lower portion of the 
abdomen without nausea. There was tender- 
ness and rigidity over McBurney’s point. He 
had a chill with temperature of g9.5°F. which 
rose the day after operation to I03°F., white 
blood cells 9,650, polymorphonuclears 62 per 
cent. At operation there was a fishbone pro- 
truding from the end of Meckel’s diverticulum. 
Both the appendix and the diverticulum were 
removed and the patient recovered. 

Gisc IV. G. W. W., a white male, aged 
forty, entered Columbia Hospital with the 
diagnosis of acute appendicitis. The onset was 
with pain in the abdomen six or eight hours 
previously. The white blood cells were 10,200 
with Si per cent polymorphonuclears. At 
operation acute diverticulitis was found with a 
perforating fishbone three-fourths inch long 
protruding from the diverticulum. The appen- 
dix and the diverticulum were removed and 
complete recovery followed. 

Gase V. A white man, aged forty-eight, 
entered the Columbia Hospital November 19, 
1933. He had once been a patient in the South 
Carolina State Hospital for the Insane. He had 
complained of pain for several daj^s in the 
right lower quadrant which radiated down 
the thigh. On physical examination there was 
rigidity and tenderness over the right lower 
portion of the abdomen but there was no 
distention. There were 10,000 white blood 
cells, SS per cent polymorphonuclears, with 
no malaria. The urine was normal. The temper- 
ature was io2°F. on admission and reached 
io6°f. several times, each preceded by a chill, 
before he died unoperated upon on the fifth 
day after admission. There was mild jaundice. 

Autopsy by Dr. Plowden revealed miliary 
abscesses throughout both lungs. A sharply 
angulated loop of ileum was found adherent 
to the right iliac vein with an opening into 
the intestine communicating with an opening 
into the vein and extending through both 
openings was a fishbone of small caliber, one 
and one-fourth inches long with both ends 
sharp and pointed. The cause of death was 
blood stream infection with multiple pulmo- 
nary abscesses resulting from perforation of the 
intestine and right internal iliac vein by a 
fishbone. 

SUMMARY 

\Ye report five cases of acute perforation 
of the intestine by ingested fishbone in 
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each of which the bone has been found 
within the abdomen. 

The site of perforation in two cases 
was a Meckel’s diverticulum, in one case 
probably the appendix. The incidence of 
perforation in these blind segments is 
explained by their inability to rid them- 
selves of the offending bone. Once it has 
entered, peristalsis forces it onward. 

Cases 1 and ii prove that when a per- 
forating fishbone of small caliber is com- 
pletely extruded from the intestine or 
falls back into the lumen so that the bone 
no longer pierces the wall of the intestine, 
the lesion made by it tends to close spon- 
taneously without leakage, without peri- 
tonitis and without trauma of sufficient 
degree to mark the site. 

An extruded fishbone tends to migrate 
and may cause an abscess far removed 
from the site of perforation. 

Case V is unusual in that penetration of 
the internal iliac vein by the perforating 
bone was followed b}’ fatal blood stream 
infection. 
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STRUMA OVARII--^ 

CASE REPORT 


A. Lincoln Brow^, m.d. and Mervyn Shoor, m.d. 

Adjunct in Charge of Thoracic Surgery, Assistant Resident in Surgery, 

Mount Zion Hospital ' Mount Zion Hospital 

San Francisco, California 


T he unexpected histological report 
that a large ovarian tumor consists 
almost entirely of thyroid tissue is 
always startling. Similar findings have been 
sporadically reported. Emgec in 1940, 
reported on the functional and growth 
characteristics of such tumors and brought 
the literature up to date, adding two cases 
to the some 150 cases previously reported. 
The relative rarity of the tumor warrants 
the report of this additional case. 

The essential features presented in this 
instance are that of a large, unilateral, 
asymptomatic, ovarian mass which made 
itself known only by reason of regional 
pressure. Histologically, the tumor mass, 
which measured 14 by 8 cm. consisted 
entirely of thyroid tissue, the ovary itself 
being compressed and distorted. The slight 
ascites noted at operation recalls similar 
findings in the other ovarian tumors 
(Meig’s Syndrome).^ There were no con- 
stitutional changes noted in the patient 
preoperatively so metabolic studies had not 
been done. The basal metabolic rate deter- 
mination four weeks postoperatively was 
minus 4. 

CASE REPORT 

B. I., a fifty-seven year old married house- 
wife, entered the hospital on March 30, 1941, 
complaining of vague abdominal pains of many 
years’ duration. The family Iiistory was 
unessential. Past Iiistory revealed that she had 
undergone a uterine suspension and appen- 
dectomy in 1913; in 1930 a cholecystectomy 
had been performed, followed by a second 
laparotomy for adiiesions. 

The patient was married twice, had two 
Ii\'ing cliildren and had had no abortions. She 


had menstruated regularly since the menarche, 
the menses occurring uneventfully save for 
mild pains before the flow. In 1932, at the age 



Fig. 1. Cross section of the tumor photographed 
after fixation and removal of sections for 
microscopic study. 

of forty-eight, a normal menopause occurred 
with no subsequent bleeding. She had been 
followed in the out-patient clinic since 192S 
and several pelvic examinations were negative 
except for a third degree rectocele, so it would 
appear that the tumor developed to its present 
size late in life. 

The physical examination revealed an obese, 
middle-aged woman in no distress. Tempera- 
ture was 37, pulse So, respirations 22, and blood 
pressure 170/90. Her skin was wliite and clear. 
The pupils were equal and responded to 
light and accommodation. The heart was 
normal in size. RlixThm was regular and sounds 
uere clear but ^stant. There was a loud 
blowing, harsh, aortic systolic murmur. Lungs 
were clear save for a few crackles at the 
bases. The abdomen was obese and pro- 
tuberant. There xvere two surgical scars, one 
in the right upper quadrant and one in the 
midline below the umbilicus. Pelvic examina- 
tion revealed a left adnexal mass slightly tender 
and fixed, about 8 by 14 cm. There was a 
first degree cystocele and rectocele. External 


From the Surgical Ser\-ice, Mount Zion Hospital. San Francisco, Dr. Harold Brunn, Chief of Staff. 
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LARGE OVARIAN CYST IN NEWBORN CHILD* 


Jos. C. Bulfamonte, M.D.t 

Attending Surgeon, Shamokin Hospital 
SHAMOKIN, PENNSYLVANIA 


T he ovary is the most frequent site of 
cyst formation in the body. Path- 
ologically, ovarian cysts appear to be 
the result of inflammation, retention or 
degeneration, the changes taking place 
after a certain developmental stage and 
indicating some degree of maturity. More 
rarely these cj’sts grow as true tumors or 
cystadenomas and may occur at all ages. 
A search of the recent literature reveals 
that the presence of such cystic tumors in 
the newborn is extremely rare. Issacs and 
Schwartz^ reported a case of twisted 
ovarian cyst in a girl three years of age. 
Likewise, Delthil- reported torsion of an 
ovarian cyst in a child twenty-six months 
old. The case herein presented concerns an 
infant who at birth showed evidences of 
an abdominal tumor that proved to be an 
ovarian cyst at operation thirty-six days 
later. 

CASE REPORT 

J. K., a female, was born at 3:59 a.m. on 
January 23, 1941 at the Shamokin Hospital 
following a normal delivery. While the cord was 
being severed, marked abdominal distention 
was noted. An .v-ray examination on January 
24, 1941 was reported as follows: “There is an 
apparent neoplasm of the abdomen displacing 
the intestines to the left side of the abdomen.” 
No masses were felt. The abdomen was soft. 
The percussion note was dull on the right side 
of the abdomen while the left side was tympani- 
tic. Rectal examination disclosed nothing'sig- 
nlficant. The child did fairly well, except' for 
occasional vomiting after meals and constipa- 
tion. Castor oil and colonic irrigations were 
used and, although not too efl'ectual, did afford 
some relief. On February 2, 1941, another .v-rav 
showed “ an apparent increase in the size of the 
suspected mass.” The cliild was allowed to go 


home and the mother instructed to return with 
her in two weeks. 

Examination on February 24, 1941 revealed 
a well nourished child of good color. There was 
no change in the appearance of the genital 
organs. There was marked distention and as3un- 
metr\' of the abdomen, the rightside beingmuch 
more enlarged than the left side. No masses 
were palpable. The abdomen was soft but had a 
peculiar doughj^ consistencj- on the right side. 
There was dullness over the entire abdomen. 
Rectal examination was negative. The mother 
stated the child had maintained her weight. 
The appetite was good but shortb" after each 
feeding she vomited. The bowels were consti- 
pated. She slept a great deal, except for spells 
in which she cried vehement^ as though she 
“were having colic.” A’-ra^' examination at this 
time revealed “A definite enlargement of the 
abdomen since the previous examination; ap- 
parenth' caused b}' a tumor in the right lower 
quadrant.” The child was admitted for further 
study. Three daj’s later subcutaneous urog- 
raph}' disclosed “excellent secretion from both 
kidne^-s with no evidence of abnormalit\' or 
obstruction on either side.” A c\-st, either 
mesenteric or ovarian in origin, was suspected. 

On March i, 1941, exploratorj- laparotomj' 
was performed. Through a right rectus incision, 
a large soft mass was encountered, bluish in 
color, ex-tremeh’ thin-walled and occupjdng 
the entire abdominal cavitj*. Exploratory- nee- 
dling revealed the presence of straw-colored 
fluid. The size of the cyst made removal in toto 
impossible so that the contents were emptied 
with a trochar. The cyst was found attached to 
a long pedicle that arose from the left ovary. 
Oophorectomy was accordingly performed. 
Another small cvst, about the size of an orange 
seed, was removed from the right ovary-. The 
remaining abdominal organs were normal. The 
abdomen was closed in lay-ers without drainage. 
The child had an uneventful recovery- and was 
discharged from the hospital in fourteen days. 


* From the Shamokin Hospital, Shamokin, Pennsylvania. 

fDr. Bulfamonte is now stationed at Fort tVm. iMcKinley, Rizal, P. I. 
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Icul Instrummts 


A NEW GASTROINTESTINAL SUCTION-'IRRIGATION 

DEVICE^ 


Jack Blaisdell, M.D.t and A. Ashley Rousuck, m.d. 

Intern at Guthrie Clinic hledical Fellow to Guthrie Clinic 

SAYRE, PENNSYLVANIA SAYRE, PENNSYLVANIA 


T he brilliant work of Wangensteen 
has established beyond any doubt 
the value of continuous suction- 
siphonage in the treatment of certain 
types of gastrointestinal distention. Having 
observed for some time the operation of 
the standard Wangensteen apparatus, it 
\vas seen to have a few minor drawbacks. 
In the first place, the set-up is somewhat 
unwieldy and occupies too much space 
at the bedside. Secondly, the duration of 
its action is relatively short and, conse- 
quently, it requires frequent and laborious 
attention to keep it in proper operation. 

In the third place, it provides no ade- 
quate means of irrigation or flushing of 
the tube and bowel. This is a serious dis- 
advantage, for the material in the bowel 
often needs greater dilution or emulsifica- 
tion in order to prevent clogging of the 
holes of the Miller-Abbott or Levine tubes. 

Finall}!-, the actual appearance of the 
Wangensteen apparatus and the constant 
manipulation and bottle changing re- 
quired must be a source of considerable 
apprehension on the patient’s part. It 
was with these various disadvantages in 
mind that a more compact, longer acting 
and more efficient type of apparatus was 
conceived which would combine both suc- 
tion and irrigation. 

As may be seen in Figure i, this device 
consists of three glass bottles. Two of them, 
A and B, are used to store partial vacuum. 


They are joineid to each other by means of 
a one-quarter inch copper tubing and two- 
holed rubber stoppers, in the manner 



Fig. 1. Blaisdell gastrointestinal suction-irriga' 
tion device. 


illustrated. They are evacuated simply by 
connecting them at i to a faucet water- 
suction pump or aspirator such as may be 
found in almost every hospital, either in 
its laboratories or operating rooms. 

The third bottle, c, has an outlet at its 
bottom in addition to the one at the top. 
To the latter is attached a rubber bulb 
pump of the type used with a sphygmo- 
manometer. (A small bicycle pump might 
do as well.) The rubber stopper in the 
mouth of the bottle should be wired and 
bolted on in such a way that it can easil}' 
be removed at will by unscrewing a wing 
nut, but will not blow off when the pres- 
sure within the bottle is increased by pump- 
ing. The rubber stopper in the bottom 
outlet should be wired on permanently. 
This third bottle, c, is designed to serve 


* From the Robert Packer Hospital and Guthrie Clinic, Sayre, Pennsylvania, 
t Now residing in Rochester, Minn. 
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as an irrigating bottle and it will be readily was suspected of having swallowed iodine 
understood that pumping air into the bot- a solution of starch water was placed in 
tie from above will tend to force fluid at a the irrigating bottle and the stomach 



Fig. 2. Illustration showing the use of the suc- 
tion-irrigation apparatus. 


regulated pressure out of the bottom 
outlet. 

At F is an easily operated three-way 
valve or stop-cock which connects the 
vacuum bottles to the irrigating bottle, and 
all three in turn to the gastrointestinal 
tube. This valve is of the type to be 
found in any auto supply store and is 
designed to connect an extra gas tank to a 
feed line. The operation of this valve is 
quite simple for, by turning its handle 
clock-wise, the vacuum bottles are per- 
mitted to suck on the gastrointestinal 
tube. When the handle is turned in the 
opposite direction, the irrigation bottle 
may be operated. If the handle is turned 
midway between the extremes of these 
two positions, the valve will be closed 
entirely. 

The apparatus seems to have most 
satisfactorily demonstrated that it has 
eliminated most, if not all, of the serious 
disad% antages peculiar to the standard 
> angeristeen apparatus. Indeed, the effect 
of the irrigating device is comparable to 
that of a lavaging agent and has been 
found most valuable in washing out the 
stomach in postoperative vomiting or in 
poison cases. In one case in which a patient 


thoroughly flushed even as the patient was 
vomiting. 

Its most gratifying performances have 
been seen in connection with seven patients 
who were treated recently for intestinal 
obstruction by means of Miller-Abbott 
intubation. In these cases, all of its advan- 
tages over the old type of suction apparatus 
were most evident. Its ease of operation, 
efiicienc}" and appearance are obvious at 
once. Moreover, the duration of its vacuum 
is about three to tw'elve hours, depending 
on how much material is present in the 
bowel and how activel}' the gastrointestinal 
tube and the bowel are irrigated. When the 
vacuum is exhausted, it is only necessary 
to connect the vacuum bottles to the 
nearest suction pump for about twenty 
minutes. The tubing is so arranged that 
the fluid previously sucked up in the bot- 
tles is drawn out along with the air so that 
it is not necessary to take apart the 
apparatus in any way in the course of 
re-evacuation. 

Evacuation of the vacuum bottles i? 
more rapid, especially if the amount of 
fluid in them is considerable, if the handle 
of the valve is turned to the suction position 
until all the fluid has been withdrawn. 
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Then the valve should be closed and the 
exhausting process continued for t^venty 
minutes. 


z z-liter vacuum bottles 

. . S2.20 

I a-litcr irrisratins bottle 

1.50 

I three- wav vajve and bushings . 

. . 2 . 20 

I sphvCTnomanometer bulb 

2. 25 

3 ft. inch copper tubins 

-30 

3 ft. rubber tubinsr 

.30 

1 Hoffman damn 

- 17 

rubber stoppers 

.30 



The suction exerted by the freshly 
evacuated bottles can be easily regulated 
as desired, by manipulating the three-way 
stop-cock so that no damage can occur to 


the mucosal surface of the bowel by too 
great a pull. (Fig. 2.) 

The approximate cost of the materials 
used in making this apparatus are listed 
in the accompanying table. 

^lany of the above items need not be 
purchased new, but will be found handy 
about a hospital laboratory. Most of the 
materials Mil never need replacement so 
that there is a minimum of upkeep. It 
has been found that rimming the 'rubber 
corks with collodion or rubber cement will 
produce an excellent seal which need not 
be broken until the apparatus requires 
cleansing. 



Dcpuca,tions (of the aUmentarj' tract) are spherical or elongated 
hollow structures which possess a coat of smooth muscle, which are lined 
by a mucous membrane, and which are intimately attached to some portion 
of the alimentary- tube. They may appear at any level from the base of the 
tongue to the anus. They are more commonly found in relation to the 
small intestine than to any other part of the gastro-intestinal tract. 

From — “Abdominal Surgery of Infancy and Childhood” — by William E. 
Ladd and Robert E. Gross (W. B. Saunders Company). 



GREATER DESCRIPTIVE ACCURACY AT THE 
OPERATING TABLE* 

Monroe A. McIver, m.d. 

Surgeon-in-Chief, Mary Imogene Bassett Hospital 
COOPERSTOWN, NEW YORK 

I T is obviously desirable to have meas- is almost invariabl}'' among the operating 
urements of the size of various patho- instruments, namely, the scalpel, the han- 
logical lesions encountered in the course die of which may be marked with the 
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Fig. t. Scalpel handles marked with metric scale, the 
lower one throughout its entire length, the upper one 
for a distance of $ cm. It will be noted that the total 
length of the handle to the point of insertion of the 
blade is lo cm. 


of operations. In such circumstances, the 
size is ordinarily estimated by eye, with 
an accuracy dependent upon the indi- 
vidual. Size is frequently expressed in 
terms of familiar objects, a method which 
has evident disadvantages due to variations 
in the size of the objects used as a stand- 
ard. Complicating the operating kit bj^ 
inclusion of an extra article for the sole 
purpose of measuring (such as a con- 
ventional ruler), which may not be needed, 
also has drawbacks. One object which 
lends itself to use as a measure, however. 


metric scale, either throughout its length 
or the fine markings limited to a portion 
of the handle with a notation as to the 
total length up to the point at which the 
blade is inserted. Both methods of marking 
are illustrated. (Fig. i.) 

The cost of engraving marks on the 
handies of scalpels is relatively high; but 
if there were a widespread demand it is 
likely that they could be stamped on, 
easily and inexpensively, during the process 
of manufacture. 


* From the Surgical Ser\-ice of the Mary Imogene Bassett Hospital, Cooperstown, New York. 
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A NEW BREECH FORCEPS 


F. T. Brenner, m.d. 

QUINCY, ILLINOIS 

T his instrument, -which I have been cervix is fully dilated invites a fractured 
using on all cases of breech delivery femur or humerus. With the hand well 
for several years, I believe is an lubricated with heavy green soap (thin 



Fig. I. The general shape of the blades is similar to the 
Elliot pattern. The handles fit together with a SNvivel 
action. The two blades are detached for application as 
in the regular forceps. When applied to the baby’s head, 
the blades are locked together by a thumb set. When 
locked together they stay set in proper position. Note 
curve in handles to fit over the pubis. The spread of 
blades at the tip is from three inches down. 


entirely new type of forceps. After repeated 
remodeling it now seems satisfactory. The 
cut is self explanatory. The idea is to 
apply the forceps over the child’s body 
instead of under. Also the curs'e of the 
instrument allo-ws the sweep up and over 
the pubis without hindrance from the 
baby’s body. 

The patient should be in the lithotomj- 
position down to the edge of the table. 
I prefer that both feet be delivered first 
and together. This can be done at an\' 
stage of delivery, even though the buttocks 
show at the vulva, provided the patient is 
under full anesthesia. To attempt this 
without full anesthesia and before the 


soap is a mistake) the buttocks can be 
pushed back up into the well relaxed uterus 
and the feet easil}' brought down. After 
both arms are delivered allow the baby’s 
bod}*, face down, to drop down over the 
edge of the table. At this stage, with the old 
type forceps, the doctor’s troubles really 
begin, trying to adjust the blades under 
the bod}', with only a few minutes 

to go- 

With this new type, forceps application 
is no more difficult than with ordinary 
cephalic position. Apply exactly the same 
method. The blades lock together with the 
thumb set. They cannot spring apart. 
There is no need to hold them by hand 
iSi 
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grip and it is impossible to injure the head 
by hand pressure, because no matter how 
firmly you grip the handles there is posi- 
tively no pressure on the blades. Grasp 
the middle of the curve with one hand and 
pull. The other hand pushes the top of 
the handles up and over the mother’s 
abdomen as the head emerges. At the 
same time the baby’s body is tilted up 
over the pubis to follow the forceps. Do 


not pull on the handles. That would tilt 
the blade tips up against the bladder. 
As this curve is maneuvered the face 
follows on the same principle as when we 
pull with a finger in the baby’s mouth. 
This tilting brings the babj^’s mouth free 
at the vulva. There is no need to hurry 
now, because the babj' can breathe, and 
there is no need to injure the neck or brachial 
plexus. 


The appendix of the child is larger in relation to the size of the abdom- 
inal cavity than is that of the adult, and the mesoappendix is correspond- 
ingly longer and less fixed. Therefore, the pohit of maximal tenderness may 
vary more in location than it does in the adult. It may appear near the 
midline, well down in the pelvis, or even out in the right flank. 

From — “Abdominal Surgerj’- of Infanc3' and Childhood” — bj' William E. 
Ladd and Robert E. Gross (W. B. Saunders Companj'). 



A USEFUL AID IN THE MANAGEMENT OF COLOSTOMIES 


M. A. Slocum, m.d. 

Attending Surgeon, St. Margaret Memorial Hospital 
PITTSBURGH, PENNSYLVANIA 


T he care of a colostomy orifice has 
been greatly simplified in the past 
ten years, until now the average 


covering, is introduced into the stoma 
of the bowel to a distance just sufficient to 
leave enough of the outer paper tubing to 



Fig. I. I, Tampon with outer covering being introduced into colostomy.) 2, Tampon completely 
introduced. Outer covering has been removed. 3, Appearance of colostomy showing only at- 
tached cord protruding. 


patient has little or no difficulty in handling 
a situation which formerly was greatly 
dreaded. The colostomy bag has been 
discarded by most surgeons, and in its 
place, simple pads, with proper training 
of the patient as to the care of the bowels, 
have made the so-called colostomy life 
anything but unpleasant to the patient 
and to those with whom he associates. 
Nevertheless, there is still much to be 
desired by the fastidious patient. 

The useful aid to be described was de- 
vised by a very intelligent female patient 
of mine and, therefore, to her must and 
does go all the credit for its originality. 
A search of the literature fails to reveal 
anj' prior mention. 

The accompanj'ing illustrations show the 
technic of the device. The usual routine 
morning irrigation of the bowel is carried 
out. A vaginal tampax of appropriate size 
is selected. The tampax, with its outer 


permit its withdrawal. Any protruding 
portion of the tampax is then further 
pushed into the opening until only the 
connecting string is left. A few layers of 
gauze or toilet paper over the colostomy 
complete the dressing. Under normal condi- 
tions, twenty-four hours ma}'^ elapse before 
the dressing needs to be changed. 

CONCLUSIONS 

There is shown above, an inexpensive 
and most efficient aid for those obliged to 
lead a colostomy life. The normal moisture 
of the bowel causes the tampon to swell 
sufficiently to plug the colostomy firmly 
and prevent any involuntary passage of 
flatus. The device is comfortable and the 
originator, my patient, leads an entirely 
normal life and would not consent to so 
back to the type of dressing she formerly 
used. 


From the Dcp.irtment of Surgert and the John C. Oliver Memorial Research Foundation at the St. Marg.iret 

Memorial Hospital, Pittsburgh. 

183 



Bookskii 


HUGH OWEN THOMAS^*-- 


D. C. Patterson, m.d. 

Attending Surgeon, Bridgeport Hospital 
BRIDGEPORT, CONNECTICUT 


H ugh OWEN THOMAS was a most 
remarkable and interesting charac- 
ter, and a glimpse at his personality 
is as stimulating as a study of his profes- 
sional achievements. He was born more 
than one hundred years ago in Wales. His 
father was a well established bone-setter 
practicing in Liverpool, the seventh in 
direct line of descent of followers of that 
work. At that time these practitioners, on 
the borderland of medicine, were not 
frowned upon as darkly as at present. Some 
of them were men. of ability along certain 
lines, but their general knowledge of disease 
was very limited. Thomas said of them; 
“They knew nothing about diseases of the 
joints, and their treatment of joint disease 
was utterly wrong.” That Thomas’ father 
saw the doom of the bone-setters is evi- 
denced by the fact that his five sons all be- 
came qualified surgeons. However, Thomas 
learned many things from his father who 
was a conservative and conscientious 
worker. 

At the age of seventeen Owen Thomas 
was apprenticed to his unde. Dr. Owen 
Roberts of Wales. Dr. Roberts was a cul- 
tured and capable physician and prepared 
young Thomas for Edinburgh. After two 
years there Thomas entered University 
College, London, and graduated in 1854, 
becoming a member of the Royal College of 
Surgeons. He then studied in Paris for a 
few months. 

Thomas began practice as assistant to 
his father, and it was this connection that 
caused the medical men of Liverpool to 


consider him outside of the fold. Father 
and son, the former stubbornly conserva- 
tive, the latter always imaginative, soon 
clashed and in 1858 Owen Thomas left his 
father and started practice independent!}'. 
It was not long before he had a very con- 
siderable following, and opened the now 
famous office at 1 1 Nelson Street. Robert 
Jones used this office throughout his life, 
and it is now occupied by Mr. T. P. 
McMurray. This office was near the dock 
yards and warehouses, and from them 
Thomas received many cases of fractures 
and dislocations, so that he had ample 
material for obseiAmtion of such injurip. 
The families of the workmen provided him 
with a large general practice. He labored 
constantly in their interest and no man 
ever had a more devoted and loyal follow- 
ing. He said one time that he “-would rather 
treat a poor patient than a rich one, as the 
poor man added to his prestige while a rich 
man paid him a fee, but was not as apt to 
follow his instructions and thus ran away 
with his reputation.” 

Thomas had an original, investigative 
mind and was not content to take thinp 
for granted. Authority as such meant noth- 
ing to him unless authority’s claims were 
proved by his own experience. Every case 
was a problem, and he labored to solve it 
-with intense devotion. Robert Jones sa}S 
of him that “he had an orderly mind and a 
prodigious memory,” so he was well 
equipped to classify his cases and dra^' 
accurate conclusions as to his treatment. 
Added to this was his rare inventive genius. 


* Address delivered at the Clinical Congress, New Haven, September, 1936. 
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which provided him with the apparatus to 
carry out his ideas. The British Medical 
Joimial states that the appliances he 
invented and perfected have never been 
improved upon. One is impressed on look- 
ing through his books to find illustrated 
pieces of apparatus that are generally . 
thought to be of recent origin. He seems to 
have anticipated everything in the way of 
splints and even the Balkan frame. 

We senerallv think of Thomas as an 
orthopedic surgeon. As a matter of fact he 
carried on a general practice and had more 
than a local reputation as an operator 
for stone. Here again he devised an im- 
proved procedure and invented special 
instruments for carrying it out. He was one 
of the first to advocate the fresh air treat- 
ment of tuberculosis and he did pioneer 
work in the treatment of paralyzed muscles 
and nerce injuries. 

Frederick Watson who has written “The 
Life of Sir Robert Jones,” devotes consider- 
able space to Dr. Thomas and says of him: 
“He knew more about diseases of the bones 
and joints than any living man, and had 
the largest practice of its kind in the 
world.” 

Thomas never had a public hospital 
appointment but his large practice pro- 
vided him a wealth of material. He had a 
small hospital near his office, and on his 
own premises had a blacksmith shop and a 
smithy who made most of his apparatuses. 
The greatest part of his work was done in 
his office. Here fractures and dislocations 
were reduced, splints applied and the 
patients sent home. Robert Jones tells how 
Thomas would reduce old dislocations of 
the shoulder without an anesthetic, also of 
lithotomies performed with the patient 
lying on the office floor and without anes- 
thesia, of seeing Thomas perform at least a 
thousand tenotomies for club foot, with as 
he says, what we would now consider most 
inadequate preparation, yet he never saw a 
case in which suppuration occurred. 

Thomas was forever in search of basic 
principles upon which to establish his 
methods of treatment. He said, “To me it 


appears an anomaly that the surgeon 
should have to make a choice of theories. 
The principles of treatment should not be 
left to the discretion of the surgeon, but 
should be unalterable. The theorj^ must 
first be settled and the mechanics will right 
themselves.” To his mind the principle of 
rest was the dominant factor in recovery 
from disease, and his ingenious splints and 
braces were designed to carry out his idea 
most efficient!}'. He had been impressed 
while a student with the great number of 
amputations that Avere done for joint 
disease, and he set himself to devise a plan 
of treatment to cure the disease and save 
the limbs. His success in so doing is one of 
the most brilliant pages of surgical history. 
His well known splint is credited with sav- 
ing innumerable limbs and lives during the 
World War. British Army statistics show 
that before the introduction of the Thomas 
splint 80 per cent of patients with com- 
pound fractures of the femur died. When 
immediate fixation in a Thomas splint 
was done Bowlby says this mortality was 
cut to 20 per cent. 

In 1874, Thomas began experimenting 
to find a method of stimulating callus 
formation in cases of delayed union. At 
first he used percussion over the seat of 
fracture with a felt-padded hammer, but 
about 1 880 he introduced a method that he 
called damming the circulation. He did this 
by tA'ing pieces of rubber tubing above and 
below the fracture site. Sir Robert Jones 
tells of the visit of a famous German 
surgeon Avho was much interested in this 
form of treatment, and later published the 
method, but allowed his readers to infer 
that he was the originator of it. In 1889, 
Robert Jones reported forty-five cases of 
fracture of the neck of the femur that 
Dr. Thomas had treated by producing 
artificial impaction through pounding on 
the trochanter AA’ith a felt-protected mallet. 

Dr. Thomas was accorded scant recogni- 
tion by his British colleagues but his work- 
attracted considerable attention in foreign 
countries and in the eighties he had many 
visitors from the continent and the U. S. 
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Those who saw his work and his results 
became firm followers of his teaching. The 
lack of appreciation at home may have 
been due in part to his association with his 
bone-setter father and his fearless attacks 
on false theories and practices no doubt 
also played their part. Always tolerant of 
criticism himself, he criticized outspokenly 
whatever he knew to be fallacious. In a 
criticism of Dr. Sayre’s book he quotes 
from Dr. Sayre’s preface; “It contains 
many expressions that I would like to 
change,” and says, “It was Dr. Sayre’s 
duty as a public teacher to change any- 
thing of the correctness of which he had a 
doubt.” Thomas never published anything 
until he believed that he was on solid 
ground. The British Medical Journal states, 
“Of no man can it be more truly said that 
time has justified his teaching and prac- 
tice.” In a letter to Dr. Gibney he closes by 
saying, “I remain one able and contented 
to be weighed in the balance of the future,” 
His seA^ere criticism of nearly ever^'one may 
have been done in all honesty and was 
probabljf due to his burning zeal, but to call 
it blunt Avould be putting it mildly. Writing 
of the treatment of Madame Dude\'ant 
(George Sand) he says, “To this most pain- 
ful, irrational, and useless procedure the 
elite of the profession in France were 
consenting parties, Madame Dudevant 
would haA^e had a far better chance of 
recoA'ery had no medical aid been sought 
for her.” Discussing the report of a case of a 
child Avith intussusception treated by 
insufflation he Avrote, “The child Avould 
have recovered sooner if no medical aid had 
been obtained— -he luckily tided oA^er both 
that and the local difficulty.” Again he 
Avrote, “Mr. Coley reports the operation, 
paracentesis, Avas performed with a trocar 
one sixth of an inch in diameter, but from 
the quality of the fluid that foUoAved the 
gaseous discharge, it must have been one- 
fourth of an inch at least.” Here Avithout 
any personal knoAvIedge of a performance 
he disputes the operator’s report on the 
size of the instrument used. He AA-as equally 
outspoken in his praise of anything that 


met AA'ith his approval. Speaking of a 
Amlume by Von Niemeyer he says, “No 
criticism of mine can do justice to its 
merits, nor to the trenchant manner Avith 
AA-hich he brings conAuction to the mind of 
the reader.” Of Sydenham, he says, “He 
.seems to have come to the same conclusions 
as niA'self.” 

In 1873, Thomas published his first 
surgical AA'ork. This AA-as on “Fractures of 
the LoAver JaAv,” The treatment he de- 
scribed and adA'oeated is practically the 
same as that carried out today. To facili- 
tate the operation he had dcAOsed an 
ingenious device for tightening or loosening 
the Avire. 

Rushton Parker became his friend and 
adAused and encouraged him to publish Bis 
methods, so from 1873 until his death he 
published scA'eral books and many pam- 
phlets, dealing AA-ith diseases and injuries to 
the bones and joints. At the time Thomas 
Avas Avorking, Lister Avas perfecting his 
great innovation. Thomas AATOte, “On the 
publication by Prof, Lister of his successes 
I at once commenced the practice of 
antiseptic surgery and continued to prac- 
tice it Avith the result of being perfectly 
satisfied that its merits haA'^e not been 
overstated, nor the trouble necessary for 
carrying out the details exaggerated.” Dr. 
Ridlon told me that Avhile he saAV Dr. 
Thomas Avorking in clean aprons, one of the 
great hospital surgeons of England AA-as 
using a discarded spring OAmreoat as an 
operating gOAvn. This AA-as onh- fifty 3-ears 

ago- 

The amount of AAwk done b}- Thomas is 
almost unbelievable. He told Dr. Gibne)' 
Avho \-isited him in the late eighties, that he 
saAv one hundred patients a day', and tAA-o 
hundred on Sunday's, a day' he deA'oted to a 
free clinic. Dr. Ridlon AA-ho Avas the first 
American surgeon to A'isit Thomas counted 
146 patients in the office in one day'. 

He shoAved CA'idence of careful reading of 
past as Avell as current medical AA-ritings and 
discussed them freely-. 

His intense interest and great industry is 
shoAA’n in the notes he made daily- from the 
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newspaper reports of the illnesses of promi- 
nent persons. In the case of Leon Gambetta 
Thomas says, “His death was a subject of 
keen interest to the inhabitants of the 
civilized world.” . . . He kept a chart of 
the patient’s daily progress made up from 
the reports of Gambetta’s physicians and in 
this chart Thomas discusses the treatment 
and gives his views as to its value. To 
quote, “Dec. lo. Further aggravation of 
abdominal symptoms, and during the night 
whilst M. Gambetti made an efl'ort to visit 
the water closet, he felt a pain in the right 
hypograstic region, which hindered his 
sleeping and rvas present in the morning. 
This day Professor Charcot visited him and 
prescribed an anema; no tympany. It was 
proposed to apply counter-irritation to the 
seat of pain, but ultimately a laudanum 
compress was substituted. 

“Dec. 31st. Night quiet, but low slight 
delirium, slightly conscious up to a quarter 
to 1 1 p.M. when he died.” Thomas goes on, 
“The post mortem revealed the following 
facts — ^The termination of the ileum was 
found so much contracted that the finger 
could hardly be passed into it,” etc., possi- 
bly a case of regional ileitis. 

He likewise recorded the progress of 
President Garfield’s illness keeping daily 
notes from “July and. 1881 (mid-day) 
Pulse 52 time of accident but recovered to 
63 shortly after, at 3 p.m. pulse 112, 
vomited 4:30.” On September 19, he notes, 
“situation critical: chilled, pulse 143 feeble, 
towards evening pulse 104, temperature 
91 — Death.” 

When one of his horses became ill he took 
complete charge of its care, and recorded 
the daily symptoms and treatment in 
minute detail. To quote, “8th. day, 10 
A.M. — ^Not in pain, as far as objective 
symptoms show; will not get up; had been 
lying some hours; got up at 10:30, but lay 
dovTT again; now gave ten grains of 
morphia under the skin, and a gallon of 
oatmeal gruel; she also drank at 12 noon a 
bucketful of water, and rose up making 
signs for her usual food, and appeared all 
right. '\^Ten lying down the skin of the 


abdomen was in folds, showing that there 
was no distention; pain returned. At 6 p.m. 
gave twelve grains of morphia. At 12 mid- 
night gave fourteen grains of morphia — 
gave this large dose as the former doses 
appeared to lose their eff ect too soon. 1 5th. 
day, 10 A.M. — Found her on her back with 
very evident signs of pain. Some friends 
that were with me assured me she was 
dying; my previous experience informed me 
otherwise; gave twenty grains of morphia 
under skin; and in forty minutes she was up 
and apparently well. Her diet this da}^ was 
limited to strong linseed tea and cold water, 
of which she took about a gallon. Twenty 
grains morphia repeated at 2 p.m., and 
again at 12 midnight, relieved all pain, so 
that during this day she gave no further 
signs of distress.” This he kept up for 
thirty-four days and when his horse died, 
recorded the autopsy findings and then 
discussed the condition and progress of the 
disease with the results of treatment as 
compared to intestinal disease in the 
human. The completeness of these notes 
would do credit to any hospital records of 
today. 

It is to Sir Robert Jones that we 
are indebted for most of our knowledge 
of Thomas’ personality, and he was 
also instrumental in introducing Thomas’ 
methods to the profession at large. Through 
his tact and ability he bridged the gulf 
between Thomas and his colleagues. Robert 
Jones was Thomas’ nephew, and went to 
live with him at the age of fifteen. After 
graduating in medicine at twenty-one he 
joined his uncle as assistant at 1 1 Nelson 
Street in 1 878, and was in intimate contact 
with him until Thomas’ death. He refers to 
Thomas in the highest terms of affection 
and admiration. 

In his Thomas Memorial Address Jones 
described a day’s work of Dr. Thomas 
which sums up as follows: Starting at six 
he would make ten or twelve calls before 
breakfast. From nine to two he saw patients 
in his office. The afternoon was devoted 
to operating and visiting patients. After 
dinner he had patients till eight or nine. 
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His evenings were dcvolcci to designing and 
making instruments or writing and reading. 
This routine Thomas kept up for over 
thirty years with never a vacation. To be 
always in action was liis creed. How in the 
midst of such professional activity the man 
found time for other fields of endeavor is a 
mystery. Yet he was a student of history, 
theology and Egyptology and had some 
engineering knowledge. He was fond of 
music and devoted Sunday nights to home 
concerts. 

Thomas was a slightly built man about 
5 ft. 4 in. in height. He was never in roljust 
health but seemed to carry on in spite of 
bodily ills. He was quick in his actions but 
exact in his work. Kind and generous, ho 
was greatly loved and admired not only by 
his patients but by visiting doctors as well. 


He always wore a closely buttoned black 
coat and a peaked cap which protected an 
injured eye from the light. He smoked 
cigarettes almost constantly and kept a 
bureau drawer in his office filled with them. 

Undoubtedly, Dr. Thomas shortened his 
life by overwork. He had often expressed to 
his wife the desire to die in harness and it 
was thus that he passed away. In January, 
1891, he was attacked by pneumonia and 
died within a week. He was then fifty-seven 
years old. Robert Jones asks, “What might 
not such an active brain as his have 
developed had it been given longer life?” 

It is generally acknowledged that 
Thomas has earned a place with the great 
surgeons of all times. His work speaks for 
itself, while the work of most of his con- 
temporaries has been forgotten. 
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Fraser B. Gurd, m.d. 
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T O discuss the subject of gunshot wounds properly, a volume 
of not inconsiderable proportions would be required. I believe, 
however, that it is possible to discuss wounds due to pro- 
jectiles, as such, without specific reference to involvement of indi- 
vidual structures, such as the brain, lungs, heart, abdominal viscera 
and joints, since there are certain general principles which are 
applicable to the treatment of most, if not all, wounds of this sort. 
In order that my contribution may be kept within reasonable bounds 
the subject of burns shall not be discussed; nor shall the treatment of 
shock be considered. The two very interesting new phenomena of 
blast and crush cannot be discussed. 

M}- justification for attempting to address ^'ou on this subject is 
based upon a prolonged experience during the first stage of the War. 
Commencing in June, 1915, I cared for wounded soldiers during a 
ten-year period. Of this time thirty months were spent at a Casualty 
Clearing Station, four months with Sir Robert Jones at Alder Hey, 
Liverpool, four months at a Base hospital in France and several years 
in charge of surgery at Ste. Anne’s Military Hospital in Canada. 

* From The Montreal General Hospital, McGill University. 

t Presented before the Annual Meeting of the American Association for the Surgery of 
Trauma, Seigniorj- Club, Montreal, Quebec, May 30, 1941. 
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Since 1925, I have maintained m3' interest in wound protection 
and treatment and together with m3? colleague. Dr. L. H. McKim, 
have carried out intensive studies of the various technics which have 
from time to time been recommended. Ever3' opportunit3' has been 
given to other members of m3' staff and to succeeding residents to 
treat wounds as seemed good to them, subject onh' to reasonable 
oversight. Since September 1939, both Dr. McKim and I have made 
ever3' effort to keep in touch with such publications and memoranda 
as have become available particularl3’ in the English literature. 
We have had, too, the ver3’ great pleasure of conferring with Dr. 
Philip Wilson whom the Association is so delighted to welcome as 
a guest at this meeting and from whom we hope to hear much of 
interest. 

Most or all of the fellows know of the enthusiasm alread3’ ex- 
pressed on more than one occasion by both Dr. McKim and m3-self 
with reference to the emplo3'ment of B.I.P.P. and liquid paraffin;’’- 
if in this contribution comparativeh' little is said about this technic, 

I do not wish it to be understood that our views in this matter have 
undergone any modification. 

As compared with what Bernard Shaw has called the Four Years’ 
War, the present conflict has been comparativeh' trivial in so far as 
both the number of wounded and the nature of wounds are con- 
cerned. Up to Ma}' 23, 1941 figures relative to British losses in all 
fighting services and among civilians have been less than 175,000 
persons including killed, wounded and prisoners. It is evident that 
the problem of the treatment of war wounds has still to be met b3' 
the medical services. Hitherto, as was the case in the Spanish war, the 
comparative ease with which the wounded have been handled, the 
earl3' opportunit3' offered for careful mechanical treatment and 
the usual lack of necessit3' for rapid evacuation have made it possible 
for good results to be obtained without the exhibition of ancillar3’ 
methods. These facts should not, however, lead us to the wishful 
conclusion that wounds such as we knew them during 1914 to 1918 
will not be met with at a later date. 

One of the major difficulties in speaking of war wounds is that the 
conditions under which the3' are suffered b3’ the various members 
of the arm3', nav3' and air forces in this war as compared with those 
m the last war b3' civilians, var3’ so enormousl3'. The variations 
depend, inter alia, upon the time of the 3'ear, the nature of the 
countr3- particularl3' with reference to the character of the soil 
and the extent to which it has been cultivated, the character of the 
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military operations and the nature of the projectile inflicting the 
Avoimd. 

FACTORS WHICH INFLUENCE THE NATURE OF WOUNDS AND 
TYPE OF TREATMENT INDICATED 

Micro-organisms and Gas Gangrejie. Although in France and 
Flanders, particularly during the earlier years of the first stage of the 
war, practically all wounds were contaminated with the micro- 
organisms responsible for gas gangrene, this had not been the case 
in the South African War. During the war in Spain, too, this night- 
mare of the surgeon in France was largely absent. In so far as the 
British campaigns were concerned, during the first phase, the 
Mesopotamian force did not meet with this type of infection and in 
Gallipoli the incidence was relatively small. Hitherto, fortunately, in 
this war massive gas gangrene has not been prevalent. 

Effect of Seasori upon Wourids and Wounded. In the summer the 
soil is relatively dry; the soldiers’ clothing is relatively clean; shock 
accentuation due to chilling is minimal, and the roads are hard 
permitting rapid evacuation. During the winter the soil has turned 
to mud or slush; the soldiers’ clothing is filthy; the lowering of body 
temperature deepens shock, and the roads are unfitted for rapid 
evacuation. 

Character oj Soil Affects Wounds. Dr}- sandy soil is free from 
infection and a delay in operating is not serious. Primary suture is 
indicated in such instances. Wet, highly fertilized soil teems with 
bacteria especially anaerobes: Clostridium and welchii oedematis 
maligni. Bacillus tetani and streptococci. A delaj’ in operating is 
dangerous in the extreme and a primary suture is rarely indicated. 
A secondary suture is possible if the primary wound treatment has 
been adequate. 

McNee and Dunn, in a series of twenty-five consecutive cases 
admitted to Casualty Clearing Station in the first British Army in 
France, and less than twenty-four hours old, found Bacillus aero- 
genes capsulatus in twenty-three cases and streptococci in nine. 
A. Fleming, in 1915, found Bacillus aerogenes capsulatus in 103 of 
127 wounds of patients evacuated to England from France. These 
wounds were one to seven days old. In 102 cases streptococci were 
present. 

Even in France and Flanders where, as indicated above, con- 
tamination with anaerobic bacteria was extremely widespread so 
that practically all wounds became more or less infected with the 
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Clostridium weichii, the bacilius of malignant edema and both 
aerobic and anaerobic streptococci, the incidence and gravity of 
these infections was much lower in the summer time than in the 
winter. This was due in all probability to the fact that in the winter 
time the soldiers’ clothing was certain to be filthily contaminated 
with mud from the highly fertilized soil. 

chauactek of militauv operations affects wound treatment 

The character of the military operations is of importance for 
several different reasons: In the first place, under what were spoken 
of during 1914 to 1918 as peace or quiet times in trench warfare most 
of the wounds were inflicted by hand grenades or trench mortars. 
Wounds by hand grenades were often comparatively trivial and the 
amount of tissue laceration due to such wounds was minimal, 
although frequently multiple. Wounds due to trench mortar pro- 
icctilcs were usually fatal at once since the high explosive charge 
carried by these bombs resulted in great destruction in their imme- 
diate neighborhood although, as the result of the irregular contour 
of the trenches, the neighbourhood affected by their activity was 
minimal. A comparable observation has been made by Broster^ 
among air raid victims in Britain. Although the number of killed is 
almost equal to the number wounded, the majority of wounds, he 
states, are comparatively minor. 

CLASSIFICATION OF WAR WOUNDS BASED UPON THE 
NATURE OF PROJECTILE 

Rifle and Machine Gun Bullets. Their velocitj’ is high; a small 
entrance is made and often a small exit unless the bullet is ricochet. 
These bullets perforate clothing and skin but often do not carry in 
any of the clothing. Heat may sterilize the wound which is favorable; 
centrifugal force causes necrosis of the cylinder of tissue and this is 
unfavorable. If reasonablj^ early, such wounds ma}' often be excised 
en masse, “bipped” and a primary suture employed. If a bone has 
been hit, a large exit wound and severe comminution result. 

Although but few cases have been reported, Ross and Hulbert 
describe the care of a pilot officer who had his left humeral head 
shattered by a tracer bullet; the wound was still smoking when it 
M'as excised. 

High Explosive Shell or Bomb (Aeroplane) Fragments and Trench 
Mortar Bombs. These cause severe mutilation and many complica- 
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tions; clothing and skin are carried into the depths of the wound and 
marked contusion and consequent devitalization of tissues occur. 
These shells are relatively slow moving and have little tendency to 
puncture but rather tear way into tissues. There is a wide variation 
in size and speed (momentum) of these projectiles; wounds differ 
much in character and extent. 

Collapse oj Dugouls, Houses, Shelters, etc. Serious injuries to 
head, spine, thorax and pelvis are common but often no open wounds 
are caused. 

Shrapnel Balls. These are slow moving, blunt and are more 
likely to puncture than shell fragments or rifle or machine-gun 
bullets; they have a marked tendency to bounce. 

Hand Grenades — Mills Bombs. The fragments are small and 
relatively slow moving (momentum low); thej"^ cause deep penetra- 
tion not marked, but multiple wounds are common. Early removal is 
recommended and often primary suture with B.I.P.P. 

When active military operations are in progress, it is more 
important that reinforcements and supplies get up to the fighting 
troops than that casualties be evacuated. Roads subjected as they 
are to artiller\^ fire and bombing are necessarily emploj^ed for 
combatant purposes and delay in reception of wounded is inevitable. 

When wounded are arriving at Casualty Clearing Station by the 
thousands in a few hours’ time, evacuation to base must be accom- 
plished as rapidly as transport is provided. All surgical intervention 
must, therefore, be of a nature that will absorb little time and the 
technic must render the wounded soldier as safe and comfortable as 
possible if many hours or days must elapse before further operating 
room treatment is available. 

During battles, as for instance the battles of Vimy Ridge, 
Messines Ridge and Paschendaele, regarding which my knowledge is 
most intimate, the number of soldiers severely wounded who pre- 
sented themselves for treatment at the Casualty Clearing stations 
made it absolutelj* impossible for the individual wounded to receive 
the necessary surgical intervention within a reasonable lapse of time. 

PERSONNEL AND EQUIPMENT OF SURGICAL TEAM IN BRITISH 
CASUALTY CLEARING STATIONS — 1916 TO I918 

The personnel and equipment consisted of one surgeon, one 
anesthetist, one nursing sister, one o.r. corporal, one batman; 
one operating table, two complete sets of instruments, and a com- 
plete assortment of linen dressings and traction splints. 
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Although at our Casualty Clearing station we had received two 
reinforcing teams, making four teams in all, the situation created 
during the first twenty-four hours and longer of the battle of Vimy 
Ridge made it absolutely impossible to carry out adequate surgery. 
During the first twenty-four hours of this' battle we received over 
three thousand stretcher cases and a larger number of ambulatory 
patients, the exact number of which we never checked up owing to 
our inability to supply clerks even to take their names. Of the three 
thousand or more stretcher patients at least two thousand deserved 
and required immediate surgical intervention. Enough has been said 
to indicate that this was impossible. As a matter of fact, during this 
battle within an hour after we commenced to receive the wounded we 
were forced to the decision that no head injuries would receive any 
attention. Within another hour the same decision was arrived at with 
regard to chest injuries and before three hours had elapsed it was 
decided that no patients with abdominal injuries would be operated 
upon. The soldiers, therefore, suffering from these three types of 
wounds were placed in marquees under the care of a single orderly 
whose only armamentarium was water and morphine. 

Since the battle of Vimy Ridge commenced at daybreak in April, 
1917, after a night of snow and sleet and with a temperature close 
to 32°F., all wounded were soaked with mud slush. Practically all 
stretcher cases were pale and pulseless and proved to have a body 
temperature too low to record on a clinical thermometer. Most had 
been wounded eight hours or a longer period prior to admission and, 
although they had received hot fluids, all were dehydrated and it was 
necessary to employ incandescent heaters and administer intra- 
venous blood and glucose solutions before operation could be 
undertaken. 

Later in the same year (1917) my team had the good fortune to 
work in the Second (British) Army during the battle of Messines 
Ridge with the First Australian Casualty Clearing station. During 
the first twenty-four hours of the battle we received two thousand 
wounded but owing to the fact that fourteen teams had been made 
available nearly 1,100 patients were operated upon in the one 
twentj^-four-hour period. This was made possible by a method of 
classification which made it unnecessary for ten of the operating 
surgeons to see cases prior to operation and also because each surgeon 
working in this setup had two anesthetists and three operating 
tables. The number of wounded as compared with the number of 
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surgeons and adequacy' of equipment, therefore, influences the delaj^ 
which maj* occur after admission of the wounded. 

Further examples of the necessit3’^ for all speed compatible with 
safet}’ of life or limb could be given, but sufficient, however, has been 
said to indicate that military' operations have a profound influence 
upon the nature of the surger}- possible. 

Under normal conditions in our civilian hospitals three aims are 
of paramount importance: (i) To save the life of the patient; (2) to 
discharge the patient with as little impairment of normal function as 
possible; (3) to obtain aims (i) and (2) with as short a loss of time 
to the patient, and with as little expense as possible due to stay in 
hospital. 

Under battle conditions, when the number of surgeons and surgi- 
cal teams available under the most favorable conditions is bound 
to be inadequate, there must be added to the above three desiderata 
an even more important item, namelj^ the adoption of a technic 
which will permit adequate treatment of as large a number of 
wounded soldiers as is possible in the shortest possible time. 

As Sir Anthoii}- Bowlby^ said earl}' in 1918, “If more primary 
sutures are to be carried out there must be more strong stretcher 
bearers and more surgeons.” He also said, “ If primary' suture is to be 
emploj'ed rest -for at least seven daj'S without evacuation must be 
available.” He placed himself on record as being an advocate of both 
B.I.P.P. and flavine. 

As a preliminar}' to a consideration of a few of the proved 
methods of treating wounds it is, I believe, in order to make certain 
general remarks regarding both the operative procedures and the 
supplemental or ancillar}' methods to be emplo^'ed following 
operation. 

Operative procedures ma}' be listed as follows: Radical incision of 
skin, subcutaneous tissue and fascia so as to permit: (A) Removal of 
foreign bodies: projectile, clothing, mud and gravel; (R) excision of 
devitalized and contaminated tissue (debridement); (C) careful 
exploration of all deep interstices, and (D) fixation to provide rest: 
traction, plaster of Paris. 

It need not be urged here that the earlier operative interference 
is accomplished following injurj' the better the results are likel}' to 
be and the larger the proportion of primar}' sutures made possible. 
Enough has alread}' been said to indicate that under battle condi- 
tions reasonabl}' earl}' operative interference is, as a rule, an impossi- 
bility. It may, however, be stated in general terms that operative 
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interference is carried out on the one hand in order to remove foreign 
bodies, projectiles, clothing, mud and gravel, or as in the case of air 
raid injuries, wood fragments of masonry and other portions of 
dwellings, and other buildings, and on the other hand to permit 
excision of devitalized and contaminated tissue which is likely to act 
as a culture medium from which bacteria, gangrene producing and 
other, are likely to invade the surrounding tissue. 

Furthermore, at the completion of operative interference and the 
institution of whatever ancillar}' method is deemed advisable, the 
establishment of some method for adequate fixation is imperative. 
During the war of 1914 to 1918, the various methods of traction with 
the employment of Thomas splints and modifications thereof were 
most generally emplo3'^ed. It is possible, nay probable, that in the 
present war the application of plaster of Paris will be the more usual 
method of providing fixation particularly^ in so far as air raid wounds 
are concerned and those caused between battles. In this connec- 
tion the importance of Trueta’s observations in Spain cannot be 
minimized. 

Although surgeons in many parts of the world were of the opinion 
in 1914 that they' knew a good deal about the treatment of wounds, it 
soon became evident in France and Flanders that practically nothing 
was known about the handling of severe wounds due to the impact 
upon, and penetration of the tissues by projectiles. In most war 
wounds the lacerations are invariably complicated by' an area of 
widespread contusion. In France and Flanders, moreover, practically' 
all wounds were filthily contaminated with soil heavily loaded with 
excreta from both animals and man. 

Up to the end of the Summer of 1915, the method of treating 
wounds was primitive on the one hand and disastrous on the other, 
and consisted for the most part in either no, or very inadequate, 
incision and the introduction of either rubber drainage tubes or a 
paste containing antiseptics. These antiseptics were forced into the 
deeper tissues through the wound made by the projectile. This 
procedure, as may' well be realized, resulted in blocking of the wound 
so that secretions could not get out and in establishing the most 
perfect anaerobic conditions possible. 

Gradually, on the part of all surgeons working at Casualty' Clear- 
ing stations, disatisfaction with either of the above methods of treat- 
ment became evident, and in all Clearing stations one noted the 
more radical incision and then the e.xcision of wounds. By' the Spring 
of 1916 this more radical treatment had become generally' used and 
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eusol (Edinburgh University solution) was being employed for lavage 
and the packing of wounds which had been incised and, in part, 
excised. In some cases in which anatomically it was possible to 
excise the track of the bullet completely this procedure was adopted, 
and in some of these cases primary suture was employed and was 
sometimes successful. 

After adequate operative procedures have been carried out, in the 
great majority of battle wounds, most surgeons will feel the urge to 
supplement their operative interference by one or more of the 
ancillary procedures available. 

A classification of supplemental methods of treatment of con- 
taminated and infected wounds following operative procedures may 
be made under the following four headings: (i) The emplojmient of 
antiseptics or germicides; (2) the employment of hydroscopic sub- 
stances to stimulate lymphorrhea; (3) the employment of curtain 
drainage, and (4) the employment of agents capable of destrojdng 
necrotic tissue. 

ANTISEPTICS OR GERMICIDES IN WOUND TREATMENT 

Of the substances coming under the above heading which have 
been more generally employed and which have proved their useful- 
ness under war conditions are: (i) Eusol and Dakin’s solution — 
chlorine; (2) acriflavine, brilliant green and gentian violet — analine 
dye products; (3) alcohol, alcoholic iodine solution, ether; (4) 
iodoform and bismuth subnitrate; (5) sulfonamide group, and (6) 
potassium permanganate. 

Although there is much evidence to support the thesis that the 
analine dyes mentioned are safe in proper dilutions and possess 
definite germicidal properties, time does not permit an adequate 
consideration of their merits. It must suffice for our purposes to 
quote from an article published early in 1918 b}”^ Pilcher and Hull:® 

“For ease of preparation and application, rapidit}- when dealing 
with large numbers of cases, complete absence of surgical fidget, 
early cleaning of the wounds and abatement of constitutional reac- 
tion to absorption, flavine i-iooo (and its cogener brilliant green) is 
an admirable application under all circumstances and especially 
when surgeons are few, time is short and wounds are many.” 

HYDROSCOPIC SUBSTANCES TO STIMULATE LYMPHORRHEA 

There is much evidence to support the contention of Sir Almroth 
Wright that a tendency towards sterilization of wounds and a 
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stimulus to healing may be brought about by the technic which he 
has referred to as the “physiological method” of wound treatment. 
The essential feature of this technic is the application to the wound 
surface of substances which possess the propert}^ of stimulating 
discharge of tissue fluids and, also, interference with deposition of 
fibrine on the surface w'hich to use Wright’s expression, results in 
“lymphatic block.” Wright, many years ago, introduced a hyper- 
tonic sodium chloride solution plus sodium citrate for this purpose. 

Early during the war of 1914 to 1918, Colonel Gray introduced 
the salt pack. Further reference will be made to this technic in 
discussing the Reading bacillus. 

The most active hydroscopic agent that I have employed is that 
of magnesium sulfate cream in glycerine as introduced by A. E. 
Morrison. 

The general statement maj' be made regarding the hygroscopic 
agents that the possibility of extreme dehydration must be borne in 
mind and their use avoided over too large surfaces. 

TECHNICS %VHICH PERMIT AND INDUCE CURTAI.N DRAINAGE 

In order that our consideration of wound treatment may be 
complete it is necessary, I believe, to refer at least to the subject 
which may best be classified under the heading of agents which 
destrojf necrotic material in the wound. Under battle conditions the 
urgency of safe though often inadequate operative treatment 
becomes imperative. The result may be, and often is, the necrosis 
of tissue in situ w'hich has either been destroyed by the original 
wound or by bacterial activity later. When such a situation is met 
with the employment of the salt pack may prove life saving to many 
soldiers. 

One major advantage of Gray’s salt pack is that dressings need 
not be changed at an interval of less than from seven to ten days. 
This permitted evacuation of the wounded by train and boat with 
comparative safety and avoided the discomfort of frequent dressings. 
In 1917, J. L. Joyce who was stationed at Reading (Hampshire), 
noted that among patients treated by the salt pack who arrived at 
his hospital in the center of England the condition of the wounds 
could be estimated prior to the removal of dressings by the presence 
or absence of a foul odor. Rather surprisingly, it was noted in this 
connection that in those cases in which the odor was foul the condi- 
tion of the wound w'as good, whereas in those cases in which the 
dressings were sweet the results were likely to be unfavorable. 
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Donaldson, a baclcnolodst, examined these wounds and found that 
there was uniformly present in the cases that were doing well the 
presence of a spore-bearing proteolytic bacillus. This bacillus they 
were easily able to isolate in pure culture and gave it the name, 
Reading bacillus. 

.A large series of patients were treated by Donaldson and Joyce 
bv means of cither the salt pack or a pack composed of sphaguum- 
mt>ss. the wound having been purposely contaminated with a pure 
culture of the Reading Bacillus. Their opinion, and there is much to 
support it, was that the nonpathogenic micro-organism assisted in 
the digestion of all devitalized tissue or slough in the wound. 

In so far as 1 know, no one has carried out investigations in cases 
in which the occlusive plaster malodorous method was used as 
recommended by Orr and Trueta with a view to proving or disprov- 
ing the presence of this spore-bearing proteolytic, nonpathogenic 
anaerobe. That this should not have been done is rather surprising. 

Carrcl-Dakin Technic.' During 1915 Dakin had introduced a 
hyjxu'hlorite solution comparable to. though more accurately 
standardized than, the Edinburgh University solution ^eusol). Both 
depended for their usefulness as antiseptics upon the presence of 
stxlium hypochlorite, and both had proved to have both in vitro and 
in I'ivo definite germicidal properties. At the same time, although 
normal tissues were not damaged, except for the skin, by the con- 
tinued application of these solutions, both, but more particularly 
Dakin’s solution, had the useful property of bringing about digestion 
nr lysis of necrotic tissue and fibrin. 


Dite in 1915. Alexis Carrel went to France at the head of an 
.American unit to assist the French in the care of the wounded and, 
more particularly, to carry out experiments which miuht lead to an 
improvement in wound treatment. 

Oirrei and his stall realized as had pr.actically all Clearing station 
surgeons by that time that an essential feature of wound treatment 


must be wide inc 
they i n t r^xi u cod 


sion and adequate excision of tissue. Furthermore, 
a definite and new method of wound treatment 


uhich bcc.imc known by the descriptive expression “discontinuous 


irrigation with Dakin’s solution.” 


oj Ccrrfi-Dcxn; Xlcikon. Operctive: The essentials of 
tnc Oirrcl-Dakin operative mcthtxl are: u* .Adequate incision and 
cxcicm: oi c.c vitalized tissue; -Z' removal of foreign materials 
snc.uctng, projeciilcs. cinthing. and mud and gravel ; and fixation 
i'ix Iractsm. 
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Essentials of Carrcl-Dakin Method. Discontinuous Irrigation: 
The technic of the Carrcl-Dakin method of treatment is, I am sure, 
known to all. The essentials arc, first wide incision and sufficient 
excision of tissue together with the removal of foreign bodies such as 
shell fragments, bullets, clothing material, and mud and gravel. 
After the wound has been so prepared that it is possible to examine 
adequately its deeper parts, small caliber rubber tubes, closed at the 
end but with multiple small openings close to the end on the sides of 
the tubes, arc introduced into all the interstices of the wound 
toward the bottom. At hourly intervals Dakin’s solution is run 
through the tubes thus reaching the bottom of the wound, and 
among other things washing out the wound from below. The action 
of the solution in addition to its mechanical one is due to its ability 
to bring about dissolution of dead tissue and fibrin and to the 
germicidal effect of the chlorine liberated. 

Advantages oj Carrel-Dakin Technic. The advantages are: fi) 
Adequate incision and removal of foreign bodies and damaged tissue; 
(2) wound lavage; (3) dissolution of sphacelus; fq) germicidal effect 
of chlorine, and (5) fixation 

If the operative procedure has been adequately carried out, if the 
tubes have been positioned satisfactorily, and the discontinuous 
irrigation successfully attended to, there is no doubt that in most 
wounds substantial sterilization can be obtained so that secondary 
suture may be employed. 

Disadvantages of Carrcl-Dakin Technic. The main objection, 
particularly under battle conditions, to Carrel-Dakin’s method, a 
method which received wide publicity and protagonism on this 
continent due in large measure to the enthusiasm of William O’Neil 
Sherman’s* dynamic advocacy, is that the nursing care required for 
its successful employment is great. Although theoretically it would 
seem possible to prepare an automatic reserx’oir which would dis- 
charge the proper amount of fluid which would distribute Itself into 
each of the many tubes in the wound, in practice this does not work 
out. In a case in which six or eight tubes have been introduced it is 
likelj' to be found that there is more back pressure on two or more 
of the tubes than on the remainder, with the result that that part 
of the wound served by the more or less occluded tubes does not 
receive its proper quota of solution. Under battle conditions, there- 
fore, it was our invariable experience in France (at a Casualty Clear- 
ing station) that this method of treatment broke down and that it 
became in the individual case a somewhat dangerous trap. 



GURD— GUNSHOT WOUNDS 


201 


Curtain Drainage. This term was introduced by Sir George 
Makins who was ConsuItant-in-Surgery in the Base area early in the 
course of the last war. He, however, did little to advance its useful- 
ness; it remained as an ideal until the introduction of the B.LP.P. 
method of treatment by Mr. Rutherford Morison.® Although Mori- 
son’s original method provided but a thin film of liquid paraffin to 
the surfaces of a wound, it was not long before the supreme impor- 
tance of the paraffin in the B.LP.P. was recognized by a number of 
surgeons working in Clearing stations and in the British Home 
hospitals. The result was that in addition to the employment of 
Morison’s original technic in order to facilitate and render safe either 
primary or secondary closure of wounds, it was found to be advisable 
in many cases of more seriously contaminated wounds to pack them 
widely open by means of large quantities of gauze soaked in liquid 
paraffin and to which a limited amount of B.LP.P. had been added. 

Rntberjord Morison's B.LP.P. Method. Before the end of 1915 
Rutherford Morison stated that “disheartened b}' the results of 
treatment employed, I gradually developed a new method of dealing 
with infected wounds, which has been proven efficient.” 

It must be borne in mind in reading the above statement by 
Morison that his observation of war wounds had been confined to 
soldiers who have been evacuated to England (Northumberland) so 
that b}’- the time cases reached him they were already infected and a 
more or less copious suppurating process had already been estab- 
lished. We are more concerned with the treatment of comparatively 
recent contaminated wounds as yet relativel}'^ free from suppuration 
and phlegmon. 

After a trial of manj’ antiseptics and vehicles Morison finally 
adopted as the most successful and the least toxic — bismuth-iodo- 
form-paraffin paste. It should be stressed that Morison was primarily 
interested in curtain drainage and that he believed the essential 
constituent of the past to be paraffinum liquidum. It is evident that 
substitution of this substance by paraffinum molle (vaseline) hardly 
justified the claim of originality which at least one contributor has 
made. Since a paste which will adhere to the dehydrated tissues is 
required, it is important that liquid and not soft paraffin be employed 
if the effect originally planned by Morison is sought. 

Since Morison’s original aim was to permit safe closure (b}' 
suture) of suppurating wounds, it was essential that curtain drainage 
be obtained by means of a paste which would adhere to dehydrated 
tissues and so permit the paraffin to remain in situ. 
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KUTHERFORD MORISOn’s B.l.P.P. 


Bismuth subnitrate i part 

Powdered iodoform 2 parts 

Liquid parafTin about i part 


To make a paste which will adhere to dehydrated tissues. 

Essentials of Rutberjord Morison's Tecbnic. The essentials of 
Morison’s technic arc: (i) Free exposure of whole wound including 
bottom and all interstices; (2) removal of foreign bodies and dead 
tissue; (3) hemostasis; (4) dehydration by means of alcohol; (j) 
careful application of B.l.P.P. to whole surface; (6) removal of all 
excess B.l.P.P.; (7) suture unless contraindicated, and (8) fixation 
splint or plaster. 

An article by Colledge and Drummond'® was one of the first 
published fJuly, 1917) regarding the employment of B.l.P.P. in the 
immediate treatment of wounds at a Gisualty Clearing station. The 
technic described by Colledge and Drummond was typical of that 
used by most surgeons at Casualt}' Clearing stations. I believe that 
I cannot do better than quote from their article. It will be noted that 
at this time the addition of liquid paraffin soaked gauze had not been 
employed. 

“The patients usually arrive in a filthy condition, encrusted with 
mud. The skin around the wounds, for now they are usually multiple 
shell, bomb, or grenade w'ounds, is cleaned with ether soap and 
rendered as surgicall}’^ clean as possible. The part is surrounded with 
dry sterilized towels. Surrounding the entry and exit wounds there is 
always a margin of necrotic skin heavily infected with micro-organ- 
isms, This is removed by excising a ring of skin one-eighth of an inch 
wide. The wound is then freely opened up and all foreign bodies and 
loose pieces of bone are as far as possible removed. Further, all 
devitalized muscle is resected and bleeding points are secured with 
Spencer- Wells artery forceps. This resection extends not only to 
muscle which is obviously necrotic, but also to areas which are 
devascularised and non-contractile. It is in muscle in this condition 
that gas gangrene begins to spread. Although this procedure is most 
important, the writers have had long enough experience to know 
that in itself it is insufficient to prevent the subsequent development 
of obvious signs of infection in compound fractures. 

“The raw surface is then well swabbed with methylated spirit, 
and the B.l.P.P. is smeared all over the wound and the ends of bone 
with a piece of dry gauze. It should be well rubbed in to form a thin 
film on the surface, and care should be taken not to leave an}' excess. 
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It is convenient to leave the ligaturing of bleeding points until this 
stage, as otherwise the ligatures are apt to be rubbed off. Gaps in 
muscle can be brought together with catgut stitches when necessar}-. 

“The wound is then sewn up with interrupted fishing-gut 
sutures and a dressing of dry sterilized gauze is applied; this is 
covered with wool and a splint is applied. In a favourable case the 
dressing need not be disturbed until the patient is evacuated to the 
base. If the outer dressing becomes stained with discharge it should 
be changed without disturbing the gauze in contact with the wound. 
If the patient has to be evacuated immediately to the base it is 
advisable to insert the fishing-gut stitches, but to leave them untied 
or only loosely tied. They can then be tightened later on without fear 
of tension being caused in the wound by retained discharge. This 
applies particularly to very extensive wounds.” 

These authors, both of whom were personal friends in France, 
conclude with the following statements: 

“The B.I.P.P. method is the simplest and most reliable the 
writers have had the opportunity of employing of avoiding suppura- 
tion in infected gunshot wounds. 

“It contributes greatly to the comfort and well-being of the 
patient for the following reasons: (a) wet dressings and irrigations 
are avoided; (b) as the dressings need seldom be changed there is a 
minimum disturbance of the injured part. 

“It grcatl}' increases the facllltj' and reduces the discomfort of 
transport. Apart from wounds of the viscera and central nervous 
system, the management of compound fractures presents the most 
diflicult problem for the surgeon in a Casualty Clearing station, and 
it is in this class of cases that the writers have found the method 
particularly valuable.” 

Since McKim and I have already Indicated our attitude with 
regard to hlorison’s paste and liquid paraffin gauze packing, no 
further reference to this form of curtain drainage will be made here. 

Orrs Contribution. Perhaps the most generally publicized 
method of employing curtain drainage has been that modification of 
Morlson’s method with which the name of Orr is associated. 

Orr substituted soft paraffin (vaseline) for the liquid paraffin 
introduced by Rutherford Morison and those who developed his 
method. Due probably to the occasional unfavorable developments 
as the result of iodoform or bismuth poisoning in cases in which 
B.I.P.P. was improperly used, he avoided the employment of an 
antiseptic. The foul odor which characterizes wounds treated in this 
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way is at least one result of the removal of bismuth and iodoform. 
Orr’s technic depends upon three important principles: (i) Adequate 
mechanical (operative) treatment of the wound; (2) curtain drainage 
— soft paraffin packing, and (3) fixation — plaster of Paris. 

There can be no doubt that Orr did, in fact, make a fundamental 
contribution in his insistence upon absolute fixation by the employ- 
ment of plaster of Paris in older infected wounds. At the same time 
enough has been said, I believe, to Indicate that in the opinion of 
many surgeons under battle conditions, in highly cultivated terrain, 
such a technic will require extremely careful judgment on the part 
of the surgeon employing it. It is, in fact, difficult for those of us who 
treated large numbers of wounded in France and became familiar 
with the horrors of gas gangrene to believe that methods of fixation 
other than traction by means of Thomas splints or one of the 
modifications thereof will be used when the battle period starts in 
the west. 

Truela's Contribution. During the Spanish War Trueta, of 
Barcelona, employed a method and has happily presented an ade- 
quate description of his technic to the surgical world and conse- 
quently to surgeons in the Medical Services of the army, navy and to 
those responsible for the care of air raid casualties. Since Trueta has 
published his technic in detail, together with the results obtained by 
him in over one thousand cases most of which were air raid casualties 
in Spain, it will not be necessary for me to describe his work in any 
detail. 

Trueta’s technic is essentially, I believe, summarized in the 
following waj-: (i) Adequate and somewhat radical mechanical 
(operative) treatment of the wound; (2) prevention of sealing of 
wound — gauze packing or rubber tubes, or both, and (3) application 
of unpadded plaster — usuall}' moulded. 

Trueta’s contribution has shown more clearly, I believe, than 
ever before the importance of almost absolute fixation of the tissues, 
both bone and soft tissues, and prevention of edema in assisting them 
to control and limit the infective process. 

However, I believe it should be borne in mind that Trueta’s cases 
were chiefly air raid wounds, and that in consequence the length of 
time intervening between injury and surgical treatment was short; 
also, that the clothing and skin of such persons is relativelj' clean and 
that there is as a rule a minimal amount of mud and gravel con- 
tamination of wounds. 
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The reports that have arrived from Britain (Ross and Hulbert,^^ 
Cohen and Schulenburg,'- Brown, Dennison, Ross and Divine)^® 
regarding the employment of Trueta’s technic in the case of air raid 
casualties, though as yet incomplete, would indicate that the method 
has proved its usefulness. 

There are many laudatory reports from British surgeons regard- 
ing the value of Trueta’s publications, and more especially regarding 
their appreciation of the contributions which Trueta is making to 
the present British war eft'ort. I quote from remarks made by Sir 
Thomas DunhilB’ who gave an account of sixty-five patients treated 
at his hospital, all of whom were regarded as extremely ill: 

“They were patients whose knees and elbows were shattered and 
ankles broken. They were in a very unhappy condition on arrival; 
pus was soaking through the plaster to the beds, and the stench in 
the wards was beyond belief. In the last war he would have felt that 
three-quarters of these men would require to have their limbs 
amputated at once, and that streptococcal septicaemia would occur. 
There was no question of treating them in the Trueta fashion, but it 
was desired to see what fixation would do. Their condition was 
assessed as quickly as possible, the worst being dealt with quickly. 
Two died from secondary haemorrhage during the ensuing few 
weeks, and one from gas gangrene on the night he arrived; but apart 
from these three none of the sixty-five died. Their tongues were dry, 
their skin was the skin of poisoned people; they had no appetite 
and were in pain. A number got rigors, and when this occurred the 
plaster was taken off; if the drainage could be improved this was 
done, and the plaster reapplied. They all had a sulphonamide drug 
to begin with, which was stopped after a number of days when it was 
felt that the appropriate doses had been given. A good many times 
when rigor occurred he thought there was septicaemia, but it was not 
septicaemia, it was bacteriaemia, which he believed was controlled 
by the sulphonamide which was given. Often he thought that 
amputation should be done. Yet not one had died, all were walking 
with some kind of apparatus, and there were very few in whom the 
wounds had not dried completely. Their tongues were clean, their 
colour good, and their demeanour cheerful. There was no doubt 
that the haemolytic streptococcus had been there all the time, but it 
had been controlled. He believed the result to be, as to three-quarters 
of it, due to fixation, and, as to the remaining quarter, to the sul- 
phonamide preparation, which, with fixation, seemed to be able to 
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scotch the spread of infection. In not one case was amputation 
done.” 

Sulfonamides. Since there was much evidence during the War of 
1914 to 1918, and since further evidence has been accumulated in 
civilian practice since that time that a combination of infection by 
Bacillus aerogenes capsulatus (Clostridium welchii or perfringens) 
and Streptococcus hemolyticus is of greater importance than infec- 
tion bj' either of these micro-organisms alone, and this both with 
reference to death of the individual and wound repair, and since 
sulfanilamide has proven itself to be of great importance in control- 
ling streptococcal infections, it would seem evident that the proper 
administration of the latter drug must bear a prominent place in the 
treatment of wounds in this war. Whether the most suitable method 
of employment will prove to be per oram, local application or by the 
intravenous route must, I believe, continue to be considered sub 
judice. 

In this connection, as well as others, I quote from a recent 
memorandum by Mr. W. H. Ogilvie,*" of London. Ogilvie, in speak- 
ing of his clinical experiences after Dunkirk, said that most surgeons 
were thinking in terms of the last war; and when they considered 
how the present war differed from the last, infection seemed to be 
far less of a problem. The explanation was not so simple. The 
wounded were less tired and dehydrated; their clothes were cleaner, 
many of the weapons were far less damaging to the tissues than the 
shell and hand grenades which formed nearly' the whole of the 
destructive armament of the last war. But after making these 
allowances much of the credit must go to chemotherapy'. 

This opinion was based on the observation of about 300 wounded, 
almost entirely from Dunkirk. Chemoprophylaxis when started 
early, unaccompanied by any form of treatment, put the cases into 
good condition, while those who arrived at the hospital infected, in 
whom chemotherapy was started immediately after operation quite 
early showed a state of repair and clean granulation which allowed 
of closure by approximation or grafting. 

The wounded from Flanders and Dunkirk were seen never earlier 
than three days and most of them five days after being injured. 
Many had been operated on, others had relatively unimportant 
wounds and were fit to travel. Of the remainder there were two 
groups; those who had had sulfanilamide, and those who had not. 
About fifty had had sulfanilamide in varying doses ; some had had it 
at once, others in transit; in some it had been continued regularly, in 
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many it had been irregular. But considering the late stage at which 
these cases arrived they were surprisingly fit and the infection of the 
wounds was minimal. The majority of the wounds were caused by 
bullets, the weather was dry, many were wounded in sand and on 
board ship; but even allowing for these circumstances, the contrast 
between these men and those who arrived at Rouen in 1918 was 
astounding, and the contrast between those who had been given a 
sulfonamide in transit and those who had not was almost equally so. 
The men who had had no sulfonamide drug and were admitted to the 
hospital two or three days after being wounded were most heavily 
infected. After being given a sulfonamide drug the patients had a 
temperature which rarely went above ioo°f., and a pyremia which 
seldom lasted for more than three or four days. If it lasted for ten 
days, it was nearly always due to the pocketing of pus. Chemother- 
apy had, however, produced a new lesion, the “sulfonamide” 
abscess. It was a cold abscess, and when opened contained an odorless 
pus. The dose Mr. Ogilvie gave was three tablets, .5 Gm. crushed, to 
start with, followed by two tablets every four hours for forty-eight 
hours, and one tablet every four hours for the following forty-eight 
hours. Among the many wounded patients treated with this dosage 
there were no complications. 

Colebrooke whose early work had much to do with the discovery 
of sulfanilamide and its action, in answering questions made certain 
memoranda. He said that he would hesitate to use more than 20 Gm. 
in a sulfanilamide pack, and he did not suppose there was any advan- 
tage in using more. For preventive purposes it was best to give one 
or two doses by mouth. He did not think protosil soluble had merits 
for quick absorption. If sulfanilamide was given in solution, it was 
absorbed in two or three hours. He had little to say with regard to 
sulfonamide ointments. Sulfanilamide was absorbed quite well from 
a greasy base. A question had been asked as to the treatment after 
putting on powder. At his hospital they simply powdered the 
wounds, and put on a moist saline dressing, covering it with jaconet. 
This was done to maintain the activity of the leucocytes, which was 
encouraged by keeping the wound slightly moist. Since Colebrooke 
is an advocate of sulfanilamide introduction into wounds his com- 
ments are, I believe, valuable. 

We have not had sufficient experience in the use of the sulfon- 
amides in wounds to warrant any opinion whatever. We have em- 
ployed sulfonilamide prophylactically by mouth in all lacerated 
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wounds and some of the members of my staff have introduced it into 
wounds as a powder. No unfavorable effects have been noted. 

CONCLUSIONS 

In conclusion I wish to formulate our attitude toward the treat- 
ment of severe lacerated wounds whether associated with bone 
injury or complicated by lesions of other important structures, or 
not. These conclusions are based upon both personal experience and 
an effort to evaluate the contributions of other authors: 

1. It must be urged that adequate, skilful, rapid operative treat- 
ment of the wound is of paramount importance. Such interference 
must remove foreign material and devitalized tissue and anticipate 
the development of interstitial tension. 

2. Fixation must be obtained; the method adopted for this 
purpose will depend upon many variables. In general, it may be said 
that during battles traction should be employed but that for air raid 
victims and under other circumstances when early operation, 
leisurely surgery, and maintenance of casualties without evacuation 
for five days or more may be carried out, unpadded plaster of Pans 
is apparently safe and is perhaps to be preferred. 

3. The prevention of edema and tension should be assisted by 
firm paraffin packing into the depths of wounds, the employment of 
pressure bandages or unpadded plasters and by posture. If plaster 
of Paris is used, windows must not be cut. 

4. Bismuth-iodoform-paraffin paste is effective in controlling and 
preventing infection; it is safe and harmless if properly used and if 
too large surfaces are not exposed to its action. Of all the ancillary 
methods of wound treatment with which we are familiar, the 
employment of B.I.P.P. and liquid paraffin gauze packing is the 
most reliable, least dangerous and most easily applied. 

5. One or other of the sulfonamides should be administered by 
mouth as a prophylactic and also in the treatment of established 
infection. The standardized precautions should be adhered to m 
their employment. 

6. Both prophylactic and therapeutic employment of sera 
antitetanic and antigangrene — is recommended. The necessity for 
the former among soldiers immunized to toxin is perhaps still 
unsettled. 
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Note: The two following papers were also presented at the convention 
in May, 1941, but due to pressure of work could not be prepared in time 
for this issue: “Carpal Fractures as Seen in the Naval Service,” by Com- 
mander F. R. Hook, U.S.N., Washington, D. C., and “Subcutaneous 
Traumatic Injury of the Abdominal Viscera,” by Dr. Mims Gage, New 
Orleans, Louisiana. 

Dr. Hook’s paper was discussed by Dr. Laurie H. McKim, Dr. Preston 
A. V'ade and Dr. Gordon Murray. Dr. Gage’s paper was discussed in 
conjunction with the article by Dr. Palmer. 
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D uring the past thirty years I have essayed manj" times to 
discuss experiences about fractures of the elbow. Methods 
change with improvement of technical details, with accumu- 
lated scientific data and with increased experience. Fundamental 
anatomic knowledge and physical principles remain unchanged. 

It is probably more important for us to consider and to teach 
fundamental anatomic principles today than it was in the past. The 
ease with which one can resort to .x-ray examinations gives many a 
false sense of securitj’^ and predisposes to the habit of casting aside 
clinical examinations in favor of conclusions based on inadequate 
examinations. 

Now that surgery of trauma is considered in its proper place there 
is an ever increasing desire on the part of competent surgeons to care 
for fractures rather than transfer the responsibility to the neophj'te. 

A discussion of fractures of the elbow should include epiph3'seal 
fractures, supracondylar fractures, intercondylar fractures, fractures 
of the head of the radius, fractures of the olecranon, the coronoid 
process and fractures of the upper portion of the shaft of the ulna. 

Basicalljr, we must remember that in order for a joint to function 
normallj^ there must not be any alteration in position of the articular 
surfaces which enter into the formation of the joint. Any change m 
the axis of an articular surface is bound to produce a partial or 
complete ankjdosis of the joint. 

There are four groups of elbow fractures which will regularly 
produce partial or complete ankjdosis unless a definite effort is made 
from the onset to avoid such a disability. These are: (i) Fractures in 
children with displacement of an epiphysis; (2) supracondylar frac- 
tures, either comminuted or simple in which complete reduction is 
not accomplished; (3) fractures with displacement of a free fragment 
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which acts like a foreign body wedged between the articular surfaces. 
In this group we find fractures of the coronoid process, the internal 
condyle and fractures of the head of the radius; ( 4 ) fractures of the 
ulna, particularly, the upper third of the shaft. 

In order to evaluate the significance of injuries about joints in 
children one must be familiar with the time of the appearance of 
various epiphyses, the time of fusion and complete ossification with 
the diaphysis, and the relative position of the epiphysis to the 
diaphysis. 

Even though there has been for more than twenty years studies 
and pictorial monographs available for study and for teaching 
purposes, little attention is still paid to this subject in many schools. 
It is easy, if one is not familiar with the normal appearance, to 
consider that a fracture exists and the reverse is also true that mis- 
interpretation often leads to the statement that “no fracture exists.” 
The outstanding result is that too much dependence is placed upon 
the -v-ray to the exclusion of clinical manifestations. It is essential 
to 7naintain that the clinical examination is still of paramount impor- 
tance m fractures about the elboiv in children. 

In order to substantiate my statement that clinical examination 
is paramount it will be necessary to repeat statements which have 
been made many times before with reference to the appearance of the 
elbow in children. 

The only epiphysis which is apparent prior to the fifth year is the 
capitellum. The relationship of the capitellum to the shaft and the 
sigmoid fossa of the olecranon alters definitely with approach to 
adolescense and adult life. In early life (up to the sixth year), a plane 
passed through the long axis of the middle shaft of the humerus lies 
behind the capitellum. As we approach complete development of the 
capitellum this plane either bisects the capitellum or two-thirds of it 
is anterior to the midplane. 

Normally, in very young children there is a definite space between 
the capitellum and the sigmoid cavity. If there is an overlapping of 
the shadow of the capitellum bj- the sigmoid cavity, when the elbow 
is flexed at right angles, the implication is that there has been a 
fracture with displacement and, if union has occurred, there is 
vicious union. 

The relationship of the internal epicondyle to the internal oblique 
line of the shaft of the humerus is of importance from a diagnostic 
standpoint. Normally, the internal epicondyle, which begins to ossify 
about the ninth year, is closely approximated and is continuous with 
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the internal oblique line. If there is a separation with displacement 
of the internal epicondyle, there has been a fracture. Under these 
conditions it acts as a foreign body and if it cannot be replaced 
removal is indicated. Removal of the internal epicondyle does not 
interfere with function of the elbow nor does it cause an alteration in 
the carrying angle if the structures about the elbow have not been 
injured. 

A common source of confusion is the appearance of the epiphysis 
for the olecranon. It sometimes ossifies through two separate centers, 
more often, however, it ossifies through a single center. Ossification 
proceeds from the tip downward; the lower posterior aspect of the 
olecranon epiphysis is the last point of complete fusion. Not uncom- 
monly- one will find a report of a fracture of the olecranon which does 
not exist. These errors are due simply to the failure to interpret 
properly the normal appearance. The conclusion is inescapable that 
it is our duty to pay more attention to clinical examination and 
interpretation of the loss of function, localized pain and other objec- 
tive phenomena than to depend solely on the .v-ray. 

Failure to reduce a deformity and restore the normal axis and 
relationship of the epiphysis to the diaphysis will result in ankylosis 
of the elbow. It is true that removal of an epiphysis, such as the 
epicondyle, is not desirable, but removal is preferable to an ankylosed 
elbow. 

Operative interv'ention in fractures involving an epiphysis is not 
desirable because premature ossification results. Failure of the 
extremity to develop normally is certainly an undesirable result. 

Supracondylar fractures form probably the largest group which 
we have to deal with among the injuries about the elbow in children. 
Immediate attention to these injuries is essential if we are to obtain 
the best results. 

Early reduction, that is, within the first few hours, is of para- 
mount importance. Delay means swelling, and this interferes with 
maintenance of the position of greatest stability. 

It has been generally agreed for many years that the position of 
greatest stability is one of hyperflexion. In that position the triceps, 
the biceps and brachial anticus act as natural splints to maintain 
proper reduction. It is not sufficient to saj' hj'perflexion alone. If the 
fracture involves the internal condyle, hyperflexion and complete 
pronation are indicated. If it involves the external articular surface, 
hyperflexion and supination are indicated. 
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There are several details vhich must be observed at this point. 
If hyperflexion interferes vith the radial pulse, it cannot and should 
not be used. The danger of Volkmann’s ischemia must be definitely 
considered. 

Before entering into a discussion of the dangers of Volkmann’s 
ischemia, a word about the dressing which has been utilized by us for 
many years may not be out of place. All bandages should extend from 
the finger tips to the shoulder. No splint is used in the bend of the 
elbow; a simple bandage, sheet wadding, bandaging the entire upper 
extremity as a stump is essential. Any bandage which begins at the 
wrist or ends at the wrist is dangerous. As swelling occurs a vicious 
circle results; the greater the swelling, the tighter the bandage, and 
more swelling of the hand will result. This can be definitely avoided 
bj- including the hand in all dressings and by avoiding the use of a 
gauze bandage sling, substituting for this a soft rubber tubing as a 
halter around the wrist and neck. 

For more than twenty-five years it has been a practice with me to 
have a bag sling made to cover the dressing; this avoids the bandage 
slipping and permits free motion of the shoulder. It is important in 
these cases to begin shoulder motion from the earliest time, particu- 
larly rotation. Prolonged internal rotation at the shoulder permits 
contracture of the internal rotators and a stretching of the e.xternal 
rotators of the shoulder; and even though the patient has complete 
extension of the elbow, internal rotation at the shoulder causes the 
elbow to be held out thus giving a deformity which has nothing to do 
with the elbow Injury. This deformity'- results from failure to give 
proper attention to the muscles about the shoulder girdle. There may 
be those who will disagree with this point. Personal experience has 
demonstrated the value of this detail. 

Volkmann’s ischemia, though not a frequent experience with 
most of us, is of such grave importance that when it does appear we 
should not overlook anything which might prevent this disastrous 
complication. It is preventable in most instances. There was a time 
when tight bandages were held responsible. Many theories have been 
advanced as to its etiology. Up to the present time no single etiologic 
factor has been demonstrated. Since the earliest manifestation may 
appear within the first few hours after the injury, it is important 
for the surgeon in attendance to be mindful of all of the factors 
which have been considered as possible provocative means for its 
production. 
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Volkmann, in his original description, expressed the belief that 
there was an interference with the arterial circulation thus robbing 
the muscles of oxygen and causing their death. He later indicated 
that he believed that there was in addition to an interference with 
the arterial blood supply an obstruction of the venous outflow. 

Stephen Jones, of Boston, (1939) concludes “ Volkmann' s 
ischemia occurs in the absence oj splints or tight bandages.” This conclu- 
sion is accepted by practically everi'one. He believes that it is caused in 
certain cases by interruption of circulation. He does not believe that 
it is due to a complete obstruction of a main artery. He bases this 
conclusion on the accepted fact that dry gangrene and flaccid 
paralysis result from obstruction of the main arterial supply. He 
believes that the interruption of circulation or supply to the muscles may 
be due to intrinsic pressure upon the circulation caused by hemorrhage 
ivithin the Jascial envelope. Based on this opinion he, with most 
others, believes that the operation of fasciotomy performed early 
gives an opportunity for collateral circulation to develop and avoids 
interference with oxygenation of the muscles which would result in 
the muscle changes characteristic of the condition. 

Leriche advanced the idea that the condition was due to arterial 
spasm and accordingly advocated removal of sympathetic influences. 

The outstanding studies of this subject have been made by 
Barney Brooks (1922) and by Griffiths (1940). 

Before discussing these two studies it might be well to call atten- 
tion to the fact that from the earliest period of investigation of 
Volkmann’s ischemia certain facts with reference to the histologic 
findings have stood out. As early as 1884, Lesser, and again in 1907, 
Powers had occasion to study muscles removed from patients who 
had Volkmann’s ischemia. The outstanding findings were hyperplasia 
of connective tissue around and between muscle fibers and a marked 
inflammatorxr process in the muscle. 

In all Brooks’ experimental work several things stand out 
plainly; “In no instance was there found marked inflammatory 
reaction or fibrous change in muscle in which permanent ligature of a 
large artery was done leaving the vein intact. In cases in which the 
vein alone was ligated, there was a marked inflammatory reaction 
evidenced by an accumulation of polymorphonuclear leucocj'tes and 
at a later stage large amounts of fibrous connective tissue were 
found. 

“The result of the obstruction of the vein of the isolated muscles 
with the preservation of the artery is different from any result 
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obtained by artery occlusion. Under these conditions there was 
found a pathologic change, the outstanding features of which were 
hemorrhage, edema, degeneration of muscle fibers and an acute 
inflammatory process which progressed to a more or less complete 
fibrosis of the muscle. 

“This fibrosis is associated with contraction and loss of power of 
the muscle. This process may convert the muscle into a veritable 
fibrous band which is incorporated in a similar fibrosis of the sur- 
rounding tissue. Permanent occlusion of a large artery is not followed 
by acute Inflammatory disease. Anemia and inflammation are 
incompatable pathological processes. An}^ condition, therefore, 
which developes within twenty-four or forty-eight hours, and which 
is characterized by heat, swelling, pain and a subsequent fibrosis, 
cannot be the result of permanent occlusion of an artery. ‘The 
classic picture of Volkmann’s ischemia paralysis could only be 
explained on the basis of acute venous obstruction.’” 

Middleton, in 1930, repeated experiments similar to Brooks and 
supported the views expressed by Brooks. Griffiths, in 1940, stated: 
“I cannot accept the conclusion that the lesion produced was a 
Volkmann’s contracture.” 

Griffiths’ clinical experience with Volkmann’s ischemia is limited 
to a single case in which the patient was operated upon as early as the 
fourth day. The majority of cases which he saw were late cases. In 
the one four-day case there was no subfascial hemotoma. He is 
rather dogmatic in his statements: “The obstruction to venous 
return theory simply cannot stand.” . . . “All the reports of early 
cases operated on in this country (England) and even elsewhere, the 
discovery of such a hemotoma is a very rare event. Instead what has 
been found by operators exploring early cases of Volkmann’s syn- 
drome is arterial obstruction.” 

Griffiths’ statements are based on a rather extensive experience 
with cases after arterial injury and embolism. He has operated upon 
twenty patients in whom there has been an arterial occlusion due to 
embolism. “Three patients despite apparent successful restoration 
of the circulation developed typical Volkmann’s ischemic contrac- 
ture after embolectomy.” He concludes as follows: 

“Volkmann’s contracture is due to arterial injury and reflex 
spasm.” 

Based on the above belief he advocates wide incision of fascia in 
the antecubital fossa and the adequate exposure of brachial, radial 
and ulna arteries in every case. 



2i6 


COHN— ELBOW FRACTURES 


Garber and Stcindler (1939 and 1936, respectively), have taken a 
very temperate view. Garber advocates fasciotomy and Steindler 
insists that one of the most important things in the avoidance of the 
condition is never to use a flexed position immediately after the 
accident. 

There arc two or three points which are important to us as 
teachers: Since there is a difference of opinion as to the etiologic 
factors in the production of this pathologic condition, it is essentia! 
that we try to avoid all of the possible causes. 

With Volkmann’s contracture in mind we should proceed with; 
(1) Early adequate reduction, prior to the onset of swelling; (2) avoid 
tight bandages; (3) if there is any interference with the radial pulse, 
acute flexion should not be used. That position in which one has an 
adequate radial pulse is the only position which is tenable. (4) If the 
swelling exists in the antecubitai fossa and the radial pulse is absent, 
fasciotomy should be done. (5) I believe that it would be dangerous 
teaching to advocate e.xposurc of radial, ulna and brachial arteries 
in these cases. These fractures are first seen by the general practi- 
tioner, If we advocate extensive exposure of major vessels, harm is 
bound to result. 

American reports do not indicate that it has been necessary to 
expose the brachial artery after fasciotomy. 

FRACTURES OF THE HEAD OF THE RADIUS 

Fractures of the head of the radius are important injuries about 
the elbow because of three factors: (i) Many incomplete fractures of 
the head of the radius are overlooked and are considered as sprains or 
contusions of the elbow. (2) Fractures of the head of the radius in 
which there is a displacement require removal of the head of the 
radius. (3) Radial nerve paralysis is not infrequently associated with 
fractures of the head of the radius if there is an anterior dislocation 
of the radial head. 

For the above reasons it is important to make a careful examina- 
tion and to consider the possibility of a fracture of the head of the 
radius, even though no gross deformity exists, when there is limita- 
tion of pronation and supination and localized pain over the head 
of the radius. It is just as important for the future function of an 
elbow that immobilization be employed in such a case as if gross 
deformity existed. Such patients, if untreated, will experience some 
limitation of motion, particularly, pronation and supination, at a 
later date on account of exuberant callus which maj’^ be formed. 
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There are t^Yo important complications which result from dis- 
placed radial heads : The radial head acts as a wedge limiting motion 
of the elbow and the radial nerve may be stretched producing either 
temporary or permanent paralysis of its peripleral distribution. 

The anatomic approach to the head of the radius so as to avoid 
injury to the radial nerve is urgent. Injury b\" stretching from un- 
necessary retraction is to be avoided just as assiduously as section 
through an improperly placed incision. Flexion of the elbow to a 
right angle and pronation of the forearm is the position which offers 
the greatest ease of approach to the radial head. 

The fundamental principles outlined by James E. Thompson, of 
Galveston, Texas, for the approach to long bones should be observed. 
The incision for removal of the displaced radial head should be made 
so that the supinator muscle through which the radial nerve passes 
can be retracted forward. If there is any question as to the location 
of the nerve, dissection upward should be done so that the nerve can 
be seen prior to its penetration of the supination. (Further details of 
the approach are found in description of operation in Case 1.) 

FRACTURES OF THE ULN’A 

Fractures of the upper third of the ulna must be considered when 
one is discussing fractures of the elbow. Attention has been called 
many times to the fact that anything which causes an alteration in 
the axis of one of the articular surfaces entering into the formation 
of a joint produces limitation of motion of that particular joint. This 
is especially true in fractures of the upper third of the ulna. In these 
fractures there is a definite pendulum swing of the upper fragment 
to the radial side. This is, in part, due to the contraction of the 
anconeus and supinator brevis which originate from the external 
condyle and are attached to the upper fragment of the ulna. The 
contraction of these muscles produces radial deviation of the upper 
fragment, which in turn is flexed by the brachialis anticus and biceps. 
The deviation thus produced alters the relationship of the sigmoid 
cavity to the articular surface of the humerus, thus limiting motion. 

In order to have a normal functioning elbow following such an 
injury it is necessary that an anatomic reposition of fragments be 
obtained. This is one fracture which I believe definitel}' needs an 
open operation, as most of them cannot be reduced adequately b}^ 
conservative measures. There are times when there is an associated 
fracture of the head of the radius with such fractures of the upper 
third of the ulna. 
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Operative Exposure. The operative exposure I have used for 
fifteen years follows: The method of approach consists of two 
separate incisions, if the upper ulna fragment is very short. The first 
is a linear and the other a semicircular incision which extends from 
one condyle to the other. The relation of the two is such that the 
linear incision meets the semicircular at its pole. When only the skin 
has been incised, the outline resembles a flag staff on a mound. At 
times a single posterolateral incision has been sufficient. The position 
of the forearm is important. The elbow is flexed and the forearm is 
midway between pronation and supination. This permits approach 
to the shaft of the ulna along the posterior ridge between the flexor 
profundus digitorum, extensor carpi ulnaris and anconeous. The 
shaft of the ulna is thus reached without injury to the muscles. 

The semicircular flap of skin and superficial fascia is reflected. 
The muscles on either side of the linear incision are reflected and 
with them the radial and ulna ner\'^es are retracted out of harm’s 
way. The upper fragment which consists of the olecranon and the 
attached triceps is reflected slightly. The joint surface of the lower 
end of the humerus can then be exposed and with a retractor intro- 
duced the vessels in front of the elbow can be lifted up, permitting 
access to the front of the joint for the purpose of removing fragments 
of the head of the radius or of the coronoid. Retraction in this wa}' 
avoids injury to the vessels which lie in front. 

Other details relative to the particular method of approximating 
the fragments of the two ends of the fractured bone will be ap- 
proached according to the particular habits of the operating surgeon. 

The advantages of this incision are that it permits an approach to 
the joint without injury to important muscles or vessels and that it is 
not necessary to expose the nerves as thejf are retracted with the 
muscle. 

If the ulna fragment is long, a single posterolateral incision is 
used. The technic is illustrated by the following case: 

Case i. Mrs. E, K., age twenty-eight, was first seen bj’’ me May i8, 
1933. On March 26, she had fallen on the outstretched hand and was 
immediately placed in the care of a surgeon who, the following daj" after 
manipulating the part under anesthesia, applied a plaster cast to the arm 
and forearm at a position of about 130 degrees. The cast was worn for 
about four weeks, after which it was cut in half and the arm was manipu- 
lated twice a week for three weeks, at the end of which time she was able to 
fiex the elbow not beyond 1 20 degrees and extend it not beyond 1 50 degrees. 
There was complete loss of pronation and supination. 
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On examination atrophy of the arm and forearm was noted, a marked 
varus deformity of the elbow could be seen and there was a marked conical 
enlargement of the elbow with a fullness in the antecubital fossa. A-ray 
at this time showed an old fracture of the ulna with a pendulum swing to 
the radial side of the upper fragment, a fracture of the coronoid process 
and a fracture of the head of the radius with a free fragment just below the 
head of the radius. Preoperative Diagnosis: Fracture of the head of the 
radius and ulna — ^\’icious union. Operation was done on Maj- 26, 1933. 

An incision was made over the ulna about four inches long, beginning 
just below the olecranon. The periosteum was retracted on the radial side 
and with it the anconeous and supinator muscles. The radius was then 
seen and, subperiosteally, the shaft was displaced and brought into the 
wound and the orbicularis ligament was then cut and the head of the radius 
that was free was easily removed. The proximal end of the shaft was then 
smoothed oil' with rongeur and rasp and bone wax applied over the cut 
end. The ulna which we could see showed the site of the old fracture about 
one and one-half inches below the tip of the olecranon. There was an angu- 
lation of about 130 degrees between the upper fragment and the lower 
fragment. The union between these two fragments was very slight. The 
fragments were separated by the slightest bending movement of the fibrous 
tissue, and muscle on the anterior aspect of the upper fragment was sepa- 
rated from it. We also noticed a large piece of exuberant callus on the ulnar 
side of the distal fragment wliich was removed. We found another fracture 
of the sigmoid cavity and as we looked at the two fragments we realized 
that if we put a plate in with the screws, they would ha^'e to be extremely 
long, and more than that, a portion of the proximal fragment was so thin 
that the screws would have no definite hold on it. For that reason, it was 
decided to follow the plan I have adhered to before, using drill holes trans- 
versely, and particularly in the long axis of the bone in the upper and lower 
fragments. Iron wire was passed through and with U-sutures through both 
of these sets of drill holes the remains of the orbicular ligament was sutured 
to the posterior portion of the capsule. The fascia was approximated with 
interrupted chromic catgut. The skin was approximated with interrupted 
Burdick-Davis-Blair sutures and a plaster cast applied. Note: There was 
not a single large blood vessel Injured in the whole procedure. 

End Result. At the examination made May 10, 194,1 : “Patient is able 
to carry on her usual activities : playing golf, driving an automobile, swim- 
ming and rowing. She is able to extend the elbow to about 150 degrees and 
flex it to about 45 degrees. There is definite limitation of pronatlon and 
supination. A-ray picture taken at this time shows a synostosis — radius 
and ulna, and an old fracture of the ulna well healed.” 

A-ray Consultation, May 10, 1941. No. 69124: “Examination of the 
left elbow reveals evidence of old healed fractures of the olecranon, coronoid 
and upper radius. There is solid bone union. The olecranon is inclined 
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somewhat forward and at its base there is noted a wire loop embedded in 
the bone. A small step formation in the articular cortex identifies the site 
of the coranoid fracture. Tiie articular cortex othenvise is smooth. The 
head of the radius has been removed, the proximal portion of the shaft 
being fused to the ulna. A bony ledge is seen to project anteriorlj- just below 
the coranoid process. The carrj'ing angle is preserv'ed.” 

Comment. Much time could have been saved and disability avoided if 
patient had been operated upon promptly. 

Fractures of the lower end of the humerus in adults presents a 
very different problem from supracondylar fractures in children. 
The majority of supracondylar fractures in adults are of the flexion 
type and are often due to direct violence applied to the posterior 
aspect of the arm. There is often multiple comminutions as well as 
injury to the triceps muscle. 

The method of treatment to be adopted in individual cases 
depends on several factors: notably the age of the patient, the 
amount of soft tissue damage at the time and the comminutions as 
well as displacements of fragments. It has not been my good fortune 
to be able to reduce these fragments and maintain reduction by the 
simple closed method in the majority of cases. Each case must be 
individualized. If there are multiple comminutions and displace- 
ments, direct skeletal traction (Kirschner wire) through the upper 
portion of the ulna just below the olecranon process in addition to 
suspension and lateral traction of the Russell t3'pe has been the 
primarjr method of choice. If reduction with this method cannot be 
satisfactorilj’^ obtained and maintained, open operation is indicated 
if the fragments are not too numerous. 

In those cases in which open operation is advisable, I believe that 
the posterior approach as advocated by^ Van Gorder is the most 
desirable method of approach. It is true, it permits exposure of the 
entire posterior aspect of the shaft and the condjde with the mini- 
mum damage to important structures. It is advantageous because it 
avoids violent retraction. The procedure does not interfere with 
future flexion or extension of the elbow. 

In order to illustrate the above statement a few cases will be 
brieflj' described and the method of treatment in each submitted. 

Case ii. Mrs. E., age seventy-six, April 29, 1938, fell in her own home 
and struck the elbow from behind, Immediatel}' there was loss of function 
and on examination there was a marked increased anteroposterior diameter 
of the right elbow and marked angulation of the lower portion of the arm. 
Immediate^ after preliminary inspection and palpation an .v-ray was taken. 
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This revealed marked comminution of the lower end of the humerus, with 
the shaft of the humerus displaced downward between the fragments. The 
lateral view showed marked posterior displacement of the forearm with 
backward angulation and upward displacement of the forearm on the shaft 
of the humerus. It seemed evident that the onlj*^ method available for this 
case would be direct skeletal traction. At once a Kirschner wire was intro- 
duced into the upper portion of the ulna, a sling was applied to the arm 
for the purpose of making use of suspension and traction of the Russell 
type. The forearm was suspended so that it would be as nearly as possible 
at right angles to the arm. 

The progress of the case so far as the effect of the traction is concerned 
is illustrated by the .v-ray pictures taken during the course of the treatment. 

It seemed that any other operative intervention was not to be con- 
sidered because of multiple fragmentation. The end result justified the 
method of treatment as the patient has almost (150°) complete extension 
and flexion bej'ond 45 degrees. The result is not perfect but it is better 
than I anticipated. It is better than any method that I know of for the 
management of such cases. 

It is well for us at times to take stock and see what changes time 
has made in our method of handling individual cases and how much 
better results may have been obtained if we had handled an indi- 
vidual case in a different manner. 

C\SE III. Mr. N. O. B., age approximately forty, December 18, 1920, 
fell from a scaffold for a distance of twenty-five feet, sustained a compound 
fracture of the left humerus, laceration of the triceps tendon, lacerated 
scalp wound and a fracture of several ribs. The .v-ray picture showed multi- 
ple comminuted fractures of the lower end of the humerus and the shaft 
was displaced downward between the external condyle and the troclilear 
process. 

The immediate treatment at that time (1920) consisted of debridement 
of tendons and immobilization of the part in hj'perflexion. Pictures taken 
the following day showed a displacement forward of the condyles and the 
lower fragment and an increase in the overridding deformity. Noting this 
displacement a Jones elbow extension splint was applied with a pressure 
pad on the forearm for the purpose of obtaining traction and if possible 
Increasing the distance between the shaft and the distal fragments. 

By March, 1921, he was able to extend the forearm on the arm at 
160 degrees with a posterior angulation and considerable limitation of 
motion of the elbow. About one year later December, 1921, an arthroplasty 
was done. The technic was that suggested by MacAusIand of Boston. A 
better functional result was obtained bj*^ the arthroplasty than the patient 
had prior to the operation. 
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In looking back over this experience it is easy to see how this 
patient may Itavc been treated with comparative ease by introducing 
a Kirschner wire for skeletal traction and an overhead suspension as 
was used in the ease of Mrs. E. This experience is introduced for the 
purpose of demonstrating the importance of changing methods with 
improvement. 

Case iv. D., .May 5, 1940, had suffered multiple comminuted supra- 
condylar fractures. The patient was not admitted to Touro until about 
thirty-six hours after the accident because it occurred about six hundred 
miles from New Orleans. At once a Kirschner wire w.as introduced into the 
ulna and suspension of the Russell type of traction on the arm and suspen- 
sion of the hand and forearm was applied. After ten days, when it was evi- 
dent that it would be impossible by skeletal traction alone to accomplish 
anything like adequate anatomic reduction, it was decided to do an open 
operation. Preoperative diagnosis: .Multiple comminuted fr.acturcs of the 
humerus with intercondylar fracture. 

The posterior approach as suggested by Van Gordcr w.as adopted. The 
patient was placed on her face with the arm resting on the table and fore- 
arm flc,xcd at right angles with arm hanging over the side of the table. The 
incision was made over the posterior .aspect of the arm from .about five 
inches above the tip of the olecranon down to the level of the tip of the 
olecranon process. The skin and subcutaneous fat and fascia covering the 
triceps was incised. The ulnar nciwc w.as exposed and retracted out of 
the way, then an inverted U-type of incision was made, the end beginning 
and ending about the level of the cond\’lc and extending upward above 
the origin of the tendon triceps. This tongue-shaped (lap of muscle and 
tendon was reflected downward, thus exposing the humerus. There was a 
great deal of old blood found in the depths. V c then found the shaft of 
the humerus and the end of the proximal fragment was displaced down 
between the distal fragments. Our first effort was made to approximate the 
distal fragments and place a screw from the medial aspect to the lateral. 
This could not be definitely accomplished, because the thickness of the two 
condylar fragments was not great enough to hold the screws. Finally, we 
were compelled to put a plate on tlic shaft fragment and to approxim.ate 
the shaft fragment and one of the distal fragments. There being nothing 
else for us to do, through a drill we held the lower fragments as well as 
we could with a piece of annealed iron wire. The internal condylar fracture 
seemed to be almost free. There were many small fragments and one or two 
being free had to be removed. The triceps muscle was then resutured and 
the skin and subcutaneous fat were sutured and a plaster cast applied udth 
the elbow at right angles. A Kirschner wire was included in the cast. 

The end result in this case was flexion to about 30 and 40 degrees and 
extension to about 170 degrees. 
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Swmnajy of Supracondylar Fractures Where Comminution Exists. 
(i) Skeletal traction is preferred rather than indirect skeletal 
traction with the use of adhesive plaster. If adhesive is used and the 
skin becomes irritated, the danger of surgical approach is definite!}- 
increased. (2) If anatomic reposition cannot be obtained and there 
are not too many comminutions, the use of either a screw or bolt to 
approximate the two condyles and in addition one or more plates 
applied from the shaft to the distal fragments is indicated. (3) 
These are definitely complicated fractures and the treatment 
had best be undertaken only if one has proper conditions for the 
treatment. 


CONCLUSIONS 

1. In the diagnosis of injuries about the elbow clinical examina- 
tion should be accorded first place. 

2. A false sense of security often results from .v-ray examinations 
of elbow injuries especially in children. 

3. It is essential to know the date of appearance, the relationship 
of and the age of complete ossification of the epiphyses in children, if 
.Y-ray pictures are to be interpreted properly. 

4. Alteration of the axis of one of the articular surfaces results in 
partial or complete ankylosis of the Joint. 

5. There are four groups of fractures about the elbow which 
produce partial or complete ankylosis unless reduction is accom- 
plished. These are: (a) Fractures in children with displacement of an 
epiphysis; (b) supracondylar fractures, either comminuted or simple, 
in which complete reduction is not accomplished ; (c) fractures with 
displacement of a free fragment which acts like a foreign body 
wedged between the articular surfaces; (d) fractures of the ulna, 
particularly the upper third of the shaft. 

6. Operation about the elbow involving the epiphyses should be 
avoided if possible in children. 

7. If fractures of the internal epicondyle epiphysis cannot be 
completely reduced, its removal does not cause disturbance of func- 
tion of the elbow. 

8. Early complete reduction in fractures about the elbow is 
essential. 

9. Every effort should be made to avoid Volkmann’s ischemia. 
If there is evidence of hemorrhage about the Joint, fasciotomy should 
be done. Exposure of the radial, ulna, or brachial arteries is not 
advocated in suspected cases of Volkmann’s ischemia. 
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10. Fractures of the head of the radius with displacement of the 
radial head as a rule require resection of the head. 

1 1 . Radial nerve paralysis from stretching in cases of fractures of 
the head of the radius with displacement not uncommonly is a com- 
plication of these injuries. 

12. A method of e.xposure for removal of the radial head is 
described. 

13. Fractures of the upper third of the ulna are often associated 
with a pendulum swing of the upper fragments with a resultant 
diminution in the carrying angle and partial ankylosis of the elbow. 

14. Operation is indicated in many of these cases. 

1 5. Fractures of the head of the radius and fractures of the upper 
fifth of the ulna are commonly found as associate injuries. 

16. The method of operative approach is indicated. 

17. Comminuted, supracondylar fractures in adults are not 
uncommonly associated with a lacerated or a completely severed 
triceps tendon. 

18. The method of treatment to be adopted in individual cases is 
dependent upon the age of the patient, the amount of soft tissue 
damage and the comminutions as well as the displacement of 
fragments. 

19. Where there are multiple comminutions, skeletal traction 
making use of Kirschner wire in the upper portion of the ulna just 
beloAv the olecranon for lateral traction and suspension, along a 
modified Russell plan is indicated. 

20. If complete reduction cannot be accomplished and there are 
not too manj- fragments, operation making use of screws and plates 
is indicated. 

21. Postoperative management includes immobilization until 
callus is sufficiently formed to allow for active motion. 

22. Passive motion is a dangerous procedure. 

23. Many forms of phj’siotherapy are harmful. Heat and gentle 
massage, plus active motion are the most important procedures to 
be adopted. 

24. The method of approach for operation in comminuted supra- 
condylar fractures suggested bj' Von Gorder offers the most direct 
approach and the least damage to anatomic structures. 
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DISCUSSION 

Robert I. H.-\rris (Toronto, Ontario): The field of Dr. Cohn’s paper is 
so broad, and the individual problems so diverse and so important as to 
make discussion difficult. I propose, therefore, to limit my discussion to one 
or two of the problems associated with fractures about the elbow, and leave 
to others the discussion of other problems. 

First with regard to the supracondylar fractures which occur in children, 
so important because they are so common, I agree with Dr. Cohn that 
reliance upon .v-ray alone can lead one into a false position. I am sure Dr. 
Cohn would agree, also, that the use of .v-ray is essential in the adequate 
treatment of fracture. 

We cannot overlook the clinical evidences of injury to the elbow in 
children, no matter what the .v-ray says; but when we have before us the 
child whose elbow is obviously injured, .v-ray is an essential aid to our 
treatment both of the reduction and especially of our determination as to 
whether the reduction has been adequate. 

I find myself in agreement with Dr. Cohn also in believing that if reduc- 
tion can be attained before swelling has taken place, the accuracy' of reduc- 
tion is better, and the ease of the maintenance of that reduction also is 
better. 

I must say, however, that in holding this opinion, I am in strong dis- 
agreement with some of my colleagues, colleagues of great experience, who 
believe that the danger of Volkmann’s paralysis, when reduction is carried 
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out before swelling has taken place, is so great as to place the surgeon in an 
undefendable position should Volkmann’s paralysis occur. 

However, frequently one is faced with the situation in which reduction 
must be performed after swelling has occurred. We have not the opportun- 
ity of seeing the patient, and the swelling has occurred. That is a common 
problem which must be faced. 

It is my experience, in such circumstances, that reduction in stages is 
eminently successful, that is to say, the fracture is reduced and the elbow 
flexed as far as possible in the presence of swelling, without interfering with 
circulation; and after an interval of several days the elbow is flexed further 
in order to secure and maintain adequate reduction. This may be carried out 
to a third stage, if necessarj'. 

Volkmann’s paralysis is of the utmost seriousness to the patient and to 
the surgeon. I think it should be stressed that it can occur without the 
application of splints or bandages or plaster of anj' sort. Twice in my 
experience I have seen Volkmann’s paralysis occur in association with 
supracondylar fractures without the application of any form of apparatus. 

On one occasion, this fact was sufficient to win for a colleague a suit for 
malpractice, the knowledge that Volkmann’s paralysis can occur without 
the use of splints. 

I believe that Griffiths’ work must be accepted with reserve. It has not 
been our experience that arterial occlusion due to embolism or thrombosis 
is productive of ischemia. More work is needed on the problem of Volk- 
mann’s paralysis, either to confirm Barney Brooks’ work, which I believe 
to be correct, or to throw more light upon the problem. 

Dr. Cohn did not mention, at least specifically, the fracture of the upper 
third of the radius associated with anterior dislocation of the head of the 
radius, the so-called Monteggia’s fracture, important though rare. It is 
important because we should realize its pathology and realize also that the 
dislocation at the head of the radius prevents the reduction of the fracture 
of the ulna, and the dislocation cannot be corrected usually without 
operation. 

J. Dewey Bisgard (Omaha, Nebr.); I want to mention in this discus- 
sion, fractures involving the epiphyses of the lower end of the humerus 
which are so likely to result in some grow'th disturbance, and as the arm 
continues to grow this disturbance will cause an alteration of the carrying 
angle increasing, decreasing or reversing it. Such deformities are usually 
insignificant but it is wise to warn the parents of the child that a disturbance 
in grou'th is like!}' to take place subsequentl}^ As a result of the alteration 
of the carrying angle — ^as has occurred in a number of cases in which there 
has been a disturbance in gro\vth — there may result many years later a 
delayed or late ulnar nerve paralysis. 

Frank P. Strickler (Louisville, Ky.): I think this is a very important 
subject and that we ought to have a little more discussion on it. 
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There is one phase of it that I want to bring up, especially in children. 
It is over-x-Taying tliese children. I do not think 3'ou should lose sight of 
the fact that over-.v-raA-ing of these cases can produce a disturbance in the 
epiph^’ses ^Yith the resultant inhibitory- effect on the gro^^'th of the extrem- 
ity. I think we should bear this in mind. As far as I know, there is no radiolo- 
gist who will tell you how much or how little you can .v-ray these epiphyses 
without producing an undesirable eflect on them. 

Another tiring I believe Dr. Cohn meant to bring out, but to me he did 
not make it clear, is that in the ischemic paraly^sis, the damage many- times 
is produced by- the injury itself, and y-ou may^ develop ischemic paraly-sis 
in instances in which the surgeon has nothing in the world to do with it. 
The damage is produced in the blood vessels at the time of the injury^ and 
y-ou will get an ischemic paraly-sis whether y-ou use splints or not, or no 
matter what ty-pe of treatment y-ou employ-. 

I think we ought to consider this phase of ischemic paraly-sis and have it 
definitely in mind in all serious cases. 
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T he effective treatment of fractures depends upon adherence 
to principles. Two general methods of treatment of fractures 
dominate our therapeutic approach, namely, (a) reduction of 
the fractured bone ends with immobilization which externally may 
include the joints above and below the fracture and (b) application 
of traction to the injured part preferablj' in a position of relaxation. 
All forms of good fracture treatment belong to one or the other of 
these types. Much confusion has resulted in consideration of the use 
of the “hanging cast” method of treatment of fractures of the 
humerus. Some of this has arisen because the use of a plaster cast 
suggests that it is a form of immobilization fixation type of treat- 
ment. Considered in this light it is obviously in violation of principles. 
It is, however, one of the best examples of the use of traction in the 
treatment of fractures, and the humerus of all bones particular!}' 
lends itself to this form of treatment. 

Traction methods are not new or startling. The use of traction on 
the humerus is well exemplified by the familiar suspension and trac- 
tion method of Blake and Bulkley and by the use of the Jones 
humerus traction splint, as well as the method recently described by 
Gurd.' Since 1933, when CaldwelB described the use of the “hanging 
cast” in the treatment of fractures of the humerus, several series of 
cases have been reported®’’*’®’®''’® all attesting to the efficacy of this 
form of treatment. 

* From the Division of Surgerj-, Wayne University College of Medicine, Detroit, and 
the Divisions of General and Bone and Joint Surgery, Detroit Receiving Hospital. 
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Although anatomic reposition and rigid immobilization produces 
excellent results in certain types of fractures, it is appreciated that 
these requirements are not immediately necessary in all fractures. In 



Fig. I. Fig. 2. Fig. 3. 

Fig. I. “Hanging cast’’ showing plaster loop at base of thumb, neck sling attached, arm 
at right angle and w rist and shoulder free. 

Fig. 2. Abduction pad placed at bend of elbow. 

Fig. 3. Abduction pad placed higher on cast. 

treating fractures of the femur, either by the Russell balanced trac- 
tion method or by skeletal traction, a considerable degree of mobility 
at the fracture site is expected and regardless of this excellent results 
are obtained. In addition fixation methods ^Yhich restrict normal 
joint function or fix a limb in an unnatural position actually may 
retard a successful end result. In 1924, RusselP describing the bal- 
anced traction method of treatment for fractures of the femur, dis- 
cussed and stressed the importance of applying traction to a fractured 
extremity which had been so placed that the muscles might assume 
their normal and accustomed positions. He specifically mentioned 
the displacement of the fragments of a fractured humerus by the 
deltoid muscle and stated that it is unnecessary and possibly harmful 
to seek realignment bv the utilization of extreme and unnatural 
positions of the upper extremity. The normal human carries his arms 
hanging at the sides of the body; consequently this may be con- 
sidered as the position of rest. If then, it is possible to treat a fracture 
with the arms so placed, it is logical to assume that the muscles 
become relaxed. When this relaxation is augmented by gentle trac- 
tion, the displaced bone fragments are pushed and pulled into normal 
relationship. 

Since 1935, at Detroit Receiving Hospital, it has been the prac- 
tice whenever possible to treat all fractures of the shaft and upper 
third of the humerus in traction by utilizing a light plaster cast in 
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addition to the weight of the arm. The first series of fift3'-cight cases 
was reported by LaFcrtc and Rosenbaum.^ In all there have been 
approximately 350 cases in this hospital in which this treatment was 
used. The present report concerns all cases in a two-year period 
totalling 136 cases. This cast has been described previously by 
several authors. Suffice it to say that a circular cast is 
applied to the iniured arm covered by stockingettc, with the elbow at 
a right angle. fFig. i.) Occasionally, the elbow is placed at a slightly 
more acute angle to help control anterior angulations in fractures of 
the lower shaft. The cast extends from just below the axillary folds 
to the wrist and occasionalh' the hand is included as far down as the 
mctacarpo-phalangcal joint. A plaster loop, wire or tape is incor- 
porated into the cast at the wrist to which a neck sling is attached. 
The forearm usually is held in mid-pronation but occasionally the 
position of extreme pronation or suppination is required. The cast 
averages two and one-half to three and one-half pounds in weight for 
an adult. In addition abduction pads may be incorporated into the 
inner side of the cast to correct angulations. (Figs. 2 and 3.) Anterior 
or posterior angulation can be corrected by adjusting the length of 
the sling. 

The patient is advised to sleep in a semireclining position for the 
first few nights and, in addition, is cautioned not to support the cast 
at the elbow. The time spent b\' the ordinary ambulator^' patient 
in the erect position affords a sufficient period for effective traction. 
Although crepitus can be felt bx’ the patient, pain usuallj’ disappears 
after one to three days and the individual soon learns that greater 
comfort is obtained when the cast is hanging free. After three to 
seven daj^s active and passive motion is started at the shoulder. This 
can be instituted b}' having the patient bend forward and then 
rotate the arm at the shoulder in ever increasing circles. It is advis- 
able to check the position of the fragments at the end of the first 
week under fluoroscopic observation with the patient standing. 
Thereafter the arm should be checked everj' two weeks. It maj' be 
necessarj' to adjust the sling or to change the size and position of 
pads on the inner side of the cast during the course of ^^observation. 
It has been found that this tj’pe of treatment can be used in dealing 
with almost anj' fracture of the humerus. 

In certain tj'pes of fractures of the humerus more or less typical 
displacements occur, but in the majority the “hanging cast” will 
correct the deformity or hold alignment after a closed reduction has 
been performed. It is generallj' agreed that perfect end-to-end 
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Fig. 4- V. anterior angiil.ition; poor anatomic position; n. fair lateral position; 
c, perfect function, slight disturbance carrying angle and cosmetic result, 
two years later. 
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apposition of the fragments is not necessary for good functional 
results. (Fig. 4.) The question continually arises as to why internal 
rotation of the distal fragment in relation to the upper fragment does 



ABC 

Fig. 5. A, nbduction and cMernal rotation upper fragment with shortening and later.il 
angulation; b, correction lateral angulation and rotation; abduction pad used; c, 
shortening, angul.ition and rotation corrected, perfect anatomic and functional 
result, two and one-half months Liter. 

not occur or persist. Apparently the muscles of the arm and primaril}' 
the biceps and the tendon of the long head rotate the upper fragment 
in the freely movable shoulder joint to correspond with the lower 
fragment.^® (Fig. 5.) Fractures in the middle and lower third of the 
humerus have a tendency to assume a varus position. (Fig. 6.) This 
can be controlled by inserting a pad on the inner side of the cast at 
the bend of the elbow and for the lower shaft, by placing the forearm 
in a position of pronation, for supination increases the deformity 
as the joint is under the control of the pronators.® The great advan- 
tage of very free shoulder joint motion cannot be overemphasized 
and early mobilization can be realized without detriment to the 
result. The wrist is not included in the cast unless marked pronation 
is required and practicallj^ no stiffness occurs in this joint. In addition 
the continued use of the muscles of the upper arm and forearm, 
although limited, is quite considerable and the elbow joint does not 
seem to stiffen as it often does when placed in a rigid fixation 
apparatus. Obviously the reduction in the number of stiff or partial!}' 
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stifT joints is important particularly in the older age groups. The 
degree of motion permitted by this method keeps the muscles in tone 
and permits of e.xcellent blood supply, this latter undoubtedly being 
responsible largely for the reduction in the number of delayed and 
nonunion cases. 

In addition it might be stated that we do not favor its use for true 
supracondylar fractures with posterior displacement, although we 
have utilized this method for the flexion type in adults. Griswold’’ has 
employed this method frequently with great success in this type of 
fracture. There may be a theoretic objection to the traction cast when 
dealing with severely comminuted fractures of the head, it having 
been pointed out that distraction and displacement may occur.^ This 
has not been our experience. In badly displaced fractures of the 
surgical neck and upper one-third of the humerus, one should not 
expect the “hanging cast” to correct the displacement. Occasionally, 
however, correction is obtained. It has been our experience that 
these fractures with marked displacement are diflicult to reduce by 
closed manipulation. Actually amazingly good functional results are 
obtained although the anatomic position is poor. Emphasis should be 
placed upon early mobilization and restoration of shoulder function 
rather than upon obtaining perfect anatomic reposition. Only occa- 
sionally docs it seem justifiable to resort to open operation, as the 
results obtained by the “hanging cast” along conservative lines arc 
so excellent. 

Early in the use of this method it was our practice to reduce the 
fragments in shaft fractures by manipulation under anesthesia. This, 
however, is not now our general course of procedure as it has been 
found that simple alignment and the immediate application of a 
traction cast will produce e.xcellent functional and satisfactory 
anatomic results. Care must be taken not to use too heavy a cast 
ns distraction may be produced and this particularly applies to the 
transverse shaft fractures. Obviously, if the patient is confined to bed 
because of associated injuries the hanging cast cannot be used. In 
addition, we do not favor its use early in compound fractures, 
although it may be used here as a convalescent splint or as a con- 
tinuation method of therapy. Theoretically, one might expect 
difficulty because of lack of co-operation with very young children. 
Nevertheless, we have not found this to be true, some of our best 
results having been obtained in children under ten. 

The evaluation of the method should be made on the results 
oljtained. The following analysis is based on 103 cases of the 122 
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cases in which the “hanging cast” was used exclusively. We were 
unable to obtain complete follow-up data on nineteen cases although 
in several of these progress had been satisfactory. The patients have 



c 

Fig. 6. a, Literal angulation and slight internal rotation lower fragment; 
B, good anatomic position; abduction pad used at elbow; c, excellent func- 
tion; no deformity, two years Later. 


been seen for their final evaluation in from six weeks to two years 
after removal of the cast. In determining the final result we have 
used the qualifying terms, “excellent,” “good,” “fair,” and “poor.” 
By “excellent” we mean that function of the arm has returned 
essentially to its former normalcy. Perfect anatomic reposition as 
measured by the .v-ra}’, although obtained in a large majority of 
instances, was not particularly sought after and it should be stated 
that there was little or no correlation between this and the functional 
result. Cosmetic results except in a few instances were uniformly 
excellent. 

The lesions were grouped according to this classification: (i) frac- 
tures of the upper third of the humerus including the neck in fa) 
initially good or fair, and (6) poor position; ( 2 ) fractures of the middle 
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and lower third of the shaft in (a) initially good or fair and (b) poor 
position. 

It will be seen in referring to Figure 7 that the age incidence was 
rather widely distributed. Of all of the five-year periods the greatest 



number of cases of both types occurred in the periods of eleven to 
fifteen years and thirty-six to forty years. In general, patients with 
injuries involving the upper portion of the humerus were slightly 
older than those suffering from fractures of the more distal shaft. 
There were more males than females in the series and there was little 
or no correlation between age and sex. A larger number of fractures 
occurred in the upper third of the shaft and neck than in the middle 
and lower one-third of the shaft of the humerus. 

The functional results (Fig. 8) in the fractures of the neck and 
upper one-third of the humerus in initially poor, as well as good posi- 
tion show a tendency to be less satisfactory in the older age groups. 
Combined “excellent” and “good” results for the poor position 
group were obtained in 85.6 per cent and for the good position group 
in 88.3 per cent. In this entire group only one case, a sixty-seven year 
old female, obtained a “poor” functional result, abduction being 
limited to 50 degrees. 

It is apparent from Figure 9 that the lower humeral fractures 
occur in a somewhat younger age group. Relative!}', the younger age 
groups with distal shaft fractures received less satisfactory results 
than the same age groups with upper humeral fractures. More 
“excellent” results ("T-B per cent) were obtained in the middle and 
lower one third of the shaft fractures in good initial position than for 
those in poor position (42.9 per cent). However, the combined 
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percentage of “excellent” and “good” results was 80.6 per cent for 
those in good position and 85.8 per cent for those in poor position. 
In comparison the fractures of the lower humerus seem to produce 
slightly more disability than those of the upper shaft. 


wcat ifC cr M.«W0S 



Fig. 9. Fig. 10. 


Again it should be pointed out that in this entire group of lower 
shaft fractures, it was considered that in only one a poor functional 
result was obtained (85 degrees limitation of shoulder motion, slight 
restriction of rotation and slight disturbance of carrying angle). 

The number of cast days (Fig. 10) varied considerably but it is 
evident that in the majority removal was effected in the thirty-day 
to sixty-day period. The average number of cast days for the whole 
series was 47.5 days and this held essentially for the various types 
and locations of the fractures. There was little or no correlation 
between the number of days in the cast either of the age of the 
patient or end result. It might be stated that the use of the cast for 
six to nine weeks is slightly longer than that reported by previous 
authors. We have no definite explanation for this except that of 
conservatism and also as we believe that the slight prolongation of 
the time in the hanging cast does not particularly effect a rapid 
functional recovery. 

In the entire group of 103 cases shoulder function was estimated 
as excellent in sixty-nine cases, good in nineteen cases, fair in thirteen 
cases and poor in two cases; a combined percentage of excellent and 
good results of 85.4 per cent. The usual disturbance though slight 
was mild limitation of abduction and in only three instances was 
there restriction of rotation. 

Function of the elbow joint was but mildly disturbed in five cases, 
two of these having slight decrease in the carrying angle and one a 
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slight increase, while of the remaining two cases, one had 10 degrees 
limitation of extension and one had between 10 and 15 degrees 
limitation of full flexion. These cases, however, were considered to 
have “good” function. 

Nerve injury occurred in four cases, one median and one radial in 
the upper humeral fractures and two radials in the lower shaft 
lesions. Two of these were explored and all had perfect return of 
function. 

There was one case of delaj^ed union. This thirty-eight 3'ear old 
female patient had a severely comminuted, oblique fracture in the 
supracondylar area and lower one-third of the shaft. Marked varus 
deformity persisted for several days and there was delaj’^ in correcting 
this by pronation of the forearm. 

Although there was sufficient union to remove the cast in sixty 
days, the degree and solidity was questioned for thirty daj'S more. 
The general result was excellent, with only a barely perceptible 
disturbance of the carrying angle. 

One nonunion occurred in a fifty-two year old negro female who 
had sustained a transverse fracture at the junction of the middle 
and upper one-third of the shaft of the humerus. This patient was an 
alcoholic in poor general condition. At the end of five months, fibrous 
union with some evidence of a pseudo-arthrosis was present. The 
general functional result, however, was fair. Operation was advised 
but the patient refused, and no further follow-up could be obtained. 

Phjfsiotherapy was used in twenty-two cases of the 103. 

Closed manipulation under anesthesia was performed in seven 
cases, only one of these having a lower shaft fracture. However, there 
were a considerable number of cases in which simple alignment of the 
fragments was carried out without anesthesia. Open reduction was 
resorted to in one case immedlatelj' and postoperative treatment by 
“hanging cast” traction produced an excellent result. 

It was necessary to hospitalize twenty-one cases for periods vary- 
ing from one to sixteen days, thirteen of these patients remaining m 
the hospital under six days. Of the twent3f-one cases, thirteen 
required hospitalization because of associated injuries and eight were 
observed for a short period because of the degree of trauma to the 
soft tissues of the arm. 

In addition to the 103 cases in which the “hanging cast” was 
used exclusively' as the treatment of choice, there was a group of 
fourteen cases in which the traction cast together with other types of 
traction and fixation was utilized. These cases were not included in 
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the complete analysis as it was impossible to evaluate accurately, the 
importance of any one method. Six of these cases were compound 
fractures which were initially treated by operative procedures; 
skeletal and other forms of traction. The “hanging cast” was 
applied as a continuation or convalescent splint in from four daj^s to 
six weeks after the primary treatment. All of these patients obtained 
satisfactory results. 

The remaining eight cases were hospitalized because of associated 
skeletal or soft tissue injuries and were first treated by other traction 
methods, the “hanmnfc cast” beinsc used six to twentv-four da vs 
later to supplement the therapy. These individuals also received 
satisfactory results. 

These latter cases emphasize the value of the “hanging cast” as a 
method of adjunct or convalescent treatment. 

SUMMARY 

1. The method docs not depart from established principles as 
widely as is generally supposed. 

2. It is applicable to most fractures of the humerus. 

3. It is cheap, simple and easy to apply. 

4. It is comfortable. 

5. The method permits the patient to be ambulatory and allows 
early mobilization of joints. 

6. The number of iiospital days and the amount of physiotherapy 
are reduced to a minimum. 

7. The incidence of delayed and nonunion is very low. 

8. The end results, particularly as to function, are equal to or 
better than those obtained by other methods. 

In conclusion, we believe that the “hanging cast” method of 
treatment for fractures of the humerus is most effective and should 
be given a prominent position in the list of the various forms of 
therapy utilized for these lesions. 
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DISCUSSION 

A. D. LaFerte (Detroit, Mich.); In continuing for a moment this 
discussion, there are just one or two things I should like to add to what 
Dr. Winfield has said. 

We started the use of the hanging cast in 1935 because of the fact that 
the patients we were treating were having such disability in the shoulder 
joint, such great muscle atrophy. 

I was impressed on being called to see one big, huskj'^ athlete who had 
had a fracture and been put in one of these stock abduction splints. He had 
an anterior angulation, and he had such atrophy of the shoulder muscles of 
that side that we suspected a dislocation. The head of the bone stood out; 
Amu could pick it right up, while the opposite shoulder was very powerful. 

In our meetings at Receiving Hospital on fracture discussion, we decided 
to try other methods, which we did. We found that this cast was giving us 
the best result, so from then on we have used this hanging cast a great deal. 

One other thing I should like to bring out in the care of these patients, is 
that in these fractures of the lower and middle third, it might be well not to 
run the cast up quite to the axilla, because very often the lower fragment 
will be anteriorly displaced, and if in attempting to displace it posteriorly 
the cast runs too high, we merely push the upper fragment back instead of 
controlling the lower fragment. 

In some of those fractures, if you want to get a very good reduction at 
the time with the fracture in complete alignment, run the cast only to the 
fracture line, so that in tightening the sling you can tilt it backward to 
control it. 

The only thing original, possibly, that we have done is the addition of 
the pad up here in the barrel-chested man or in the woman with large 
breasts, in which the arm hangs over the fracture and gives you an external 
angulation. We put the wedge down here. Occasionally, with the opposite 
displacement, it is well to put the pad up and let the arm hang over the pad. 

I should say that we have been greatly pleased, as we have shown, with 
the results. Since November 23, 1935, to February 21, 1941, in the Bone and 
Joint Department alone, some of which cases are included here, we have 
had 252 cases which we have followed, and among those have had no 
nonunions. 

R. Arnold Griswold (Louisville, Ky.) : As Dr. Winfield said, this is a 
method which, when you consider it superficially, breaks some of the rules 
of fracture treatment. It does not fix the joint proximal to the fracture, but 
it works, and comparison with traction suspension treatment of the lower 
ex'tremit3’^ shows whj' it works, ^^^e have now used this method in a series of 
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almost 500 fractures of the humerus, of which we have follow-up figures on 
425. 

Fractures above the pectoralis must be reduced. The cast will not reduce 
fractures of the surgical neck and head. We use Gordon Morrison and 
Cotton’s maneuver for the reduction, and hold the fracture with the hang- 
ing cast. 

In the shaft, most fractures do not need reduction. However, there will 
be a percentage that will need manipulation and a small percentage in 
which soft tissue is interposed and in which operation must be carried out to 
remove the soft tissue from between the fragments. These may then be 
treated in the hanging cast with or without internal fixation at the site of 
fracture. 

In fractures low in the shaft and the supracondylar region, we are likely 
to get deformity. When we break the shaft of the humerus, we loose 
the supinating effect of the biceps. The elbow joint comes under the control 
of the pronators which are by far the strongest muscles. When we attempt 
to supinate the elbow joint or put it in midpronation, it supinates not at the 
elbow but at the fracture site, and we get a varus deformity. 

The varus deformity in lower shaft fractures is the result of supination 
at the fracture site instead of at the elbow, because the elbow is to all intents 
and purposes fixed in pronation; so that if the fracture is low in the shaft, 
the forearm should be put in full pronation in order to avoid this varus 
deformity. 

With full pronation I do not think we need the wedge to get rid of this 
varus deformity. However, the wedge is a very handy thing in the barrell- 
chested individual or the woman with large breasts in whom the humerus 
cannot naturally hang in a vertical position. 

^^’e use this cast in almost all cases of fractures of the humerus, e.\cept 
extension fractures in children. We use it in extension fractures in adults 
and in T and Y fractures in adults if the displacement is not great. 

So far we have used it above the Insertion of the pectoralis in 191 cases. 
Of that series we had good .v-ray and functional results in 113, fair in fifty- 
six, and poor in four. Of these four, three had stiff shoulders and one had a 
rupture of the long head of the biceps which was sutured and resulted in 
poor function. 

In the shaft we have treated a total of 180 fractures. We had good .v-ray 
and function in ninety-one, fair .v-ray and function in forty-seven, and poor 
in eight. Of these eight, three had joint disabilities, two had osteomylitis 
following compound fractures, and there were three nonunions in the 180 
fractures of the shaft. 

For fractures Involving the elbow, there were fifty-four in all, with good 
.v-ray and function, twenty-three, fair, seventeen, and poor four. Those four 
cases of poor function were traffic elbow fractures which resulted in more or 
less complete ankylosis. 
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Wc believe that the use of this inelluKl has simplified to a great extent 
what used to Ire a very diflieult fracture. TIursc of you who have old surgical 
textbooks published prior to 1900 have seen the picture of a man with a 
sling at his wrist, a co-aptation splint on his arm, and a bag of sand on his 
elbow. This is the same method of treatment and it still works. 

John P.\ui. Nouth (Philadelphia, Pa.): W'e have had our interest 
particularly directed during the use of this method to the question of union, 
because the shaft of the humerus is one of the familiar sites for delays in 
union, and because the lack of complete immobilization of a fracture is so 
commonly cited as one of the causes of delay in union. 

Our routine use of the method has been limited to fractures below the 
surgical neck and above the supracondylar level, using other methods for 
the fractures at the ends of the bone. Wc have a small series of thirty-one 
fractures of the shaft. That is the portion of the bone where one might 
c.xpcct delay in union. Of the thirty-one, eighteen have shown firm clinical 
union before the end of six weeks. The remainder have been solid within 
eight weeks, with two exceptions. 

One of these exceptions was a virtually bed-fast woman of scvent3--eight, 
with a fracture in the lower third of her humeral shaft, who still at the end 
of thirteen weeks has only fibrous union. The other, a man of cight3"six with 
a fracture of the middle third, was an obvious candidate for open reduction 
because he had muscle interposed between the fragments, but his age and 
enfeebled condition contraindicated any operation. He died at the end of 
twelve weeks with his fracture ununited. 

Dr. Winfield has mentioned the fact that this .method is not applicable 
to patients in bed. That is true in a sense, because the traction principle does 
not operate. However, the elderh' patients who have to be confined to bed 
for one reason or another present a serious problem in finding anx' method of 
treatment which is applicable, and we have used the method in a group of 
eight patients u’ho hax-e been in bed for a large part of their earl\‘ con- 
valescence. The anatomical results have not been as satisfactorj' as in the 
patients who are ambulatorj'. The functional results have been good in the 
great majoritx' of cases. The two patients I mentioned who had delax’ in 
union xvere in this bed-recumbent group of patients. 

One patient was a maniae in the psx'chopathic division who defied all 
treatment. She xvas wildly’ actix’e. W'e put on a hanging cast because xx'e did 
not knoxv any other xvay of treating her. She tore off the first cast. We put on 
a second and she chexx-ed that off, and finally xx-e got one on xvhich stayed. 

I haxm a film of her arm at the end of four xx-eeks. 

This illustration shoxx's the amount of callus xvhich she has put out. 

I shoxv her not as a good anatomical result, but I do not think such could 
hax’e been secured by anx’ method. This xx-as in point of fact a sxvinging cast 
rather than a hanging cast, because most of the time she had her hand afaox’e 
her head, xx-axdng it in the air. It shoxx's that incomplete immobilization in 
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this case certainlj" did not interfere with union but produced excess callus 
with a solid fracture at the end of four weeks. 

I would sound a warning about the use of too heavy a cast. We had a 
young girl on whom a ratlier heavy cast was applied, and although it did 
not bring about correction of the shortening at the fracture site, it did 
produce a temporary'’ subluxation of the shoulder joint. 

Isidore Cohn (New Orleans, La.) : They say that a difference of opinion 
is the reason we still have horse racing in Kentucky. 

I first saw Dr. North present this method in Philadelphia a few years 
ago. I was struck by the good results which he showed, but to my way of 
thinking, it still violated some of the fundamental principles that I have 
understood with regard to fractures. In the first place. Dr. Winfield 
said this is a form of balanced traction. The only thing that I can see 
that it balances is the shortening effect of the biceps and triceps, 
but it does not have any effect on the pectoralis major or the external 
rotators. 

We have talked about immobilizing fractures in other places; why not 
have fixation of fractures of the humerus? You certainly have no fixation 
here. We saw some pictures up there with a lot of callus around. Why that 
does not involve some of the nerves in the arm is beyond me, that’s all. 
Yfithout balanced traction, without fixation at the site of the fractures, a 
lot of the things we have said and taught about fractures have just got to go 
by the board. 

Another thing, it is perfectly evident to me that this method does permit 
unopposed rotation of the shaft and can result in an axial rotation of the 
limb. 

I believe in the abduction type of dressing, which we have been using 
now for close to thirty years, with fixation of the elbow and the shoulder, 
and sufficient external rotation to overcome the internal rotation of the 
pectoralis major is of importance. And while I cannot present 500 cases 
in one instance and 250 in another, smaller series carefully observed by 
individuals are of as much importance as large series presented, even though 
one is overwhelmed bj' statistical compilations. 

Personally, I believe that the old principle of fixation of the site of the 
fracture, taking into consideration all of the anatomical principles, is of 
Importance; and certainly if one is going to use traction, it ought to be 
balanced traction, that is, traction taking into consideration all of the ele- 
ments which may have to do with the fracture. 

Robert H. Kennedy (New York City): I wonder if I may ask a ques- 
tion of Dr. Winfield, Dr. Cohn and Dr. North. I would like to ask whether 
they are teaching this method to medical students at the present time as the 
method of choice in these fractures. 

Don.\ld Gordon (New York City): I have never used this method. 

I have been very antagonistic toward it, but I am profoundly impressed 
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with tlic results shown licrc, both in numbers and in the results from its 
use in difl'crent parts of the country. 

I had the opportunity of discussing this method in Philadelphia two 



Pig. 1 1. Arrnngcmcnt for tmetion at night for Iianging c.ist. 


years ago. At that time Dr. Hublcy-Owen submitted a paper and admitted 
two violations of surgical principles. If we are told, as Dr. Cohn has brought 
out, to adhere to surgical principles, it seems to me that we should not 
depart from them. Although I have had no e.vpericnce in this particular 
method, I have always treated my fractures of the humerus, that is, 
ambulatory cases, by a method which is a modification of the old Hamilton 
traction, namely, the narrow sling, the weight as suggested, and if needed, 
co-aptation splints. 

I have found that in ambulatory traction of that type, as I interpret 
this hanging cast, it is an ambulatory traction, using gravity and the weight 
of the cast to afford traction, with a narrow sling or the equivalent of a 
narrow sling supporting the wrist. I have found that these patients, when 
they went to bed, in order to have the action of gravity maintained, needed 
a traction cord hooked to the traction spreader and carried through a pulley 
tied to a chair at the foot of the bed. The waj”^ I make use of gravity, I 
would suggest, can be made use of in the hanging casts. 

Patients in bed or who are hospitalized, can be made more comfortable, 
I am sure, and the reason I seek comfort for the patient in a case of that 
sort, is that I do not want to be disturbed myself at night. The method I 
have adopted is to use traction at night as well as in the day time. The 
traction weight that I have used in the day time for the ambulatorj^ patient, 
is proportionate to the musculature of the individual, and is buttoned to the 
traction straps attached to the arm. At night, that weight is unbuttoned 
and a spreader with a little ring on it is applied, a traction cord is hooked 
to this ring, the other end is passed through the pulley on the chair at the 
foot of the bed and is tied to a weight. I instruct the patient how to arrange 
that chair with the seat toward the bed, so that the weight will hang 
free. I tel! them to snap the rope with a little snap into the wire ring. 
(Fig. II.) 
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That, in conjunction with an axillary pad and swathe relatively im- 
mobilizes that arm, gives the patient comfort, and I obtain the objective 
which I am after not to be disturbed at night. 

For patients who are not ambulatory and who are in bed, I would make 
this suggestion, to have a little wire loop attached to the elbow portion of 
the cast so that the night traction can be hooked into it. A number of cases 
may not require it, but in those that do, I think it will work. 

Laurie H. McKim (Montreal, Canada): I would like to say a good word 
for the hanging cast as applied to the fractures of the shaft, and I specifically 
make that statement. 

Dr. Gordon has just covered one of the points I intended to bring forth. 
I will refer to that in just one moment. The hanging cast is really nothing 
more or less than a modification of the Jones’ humerus extension splint 
which I am. surprised to find so few men have learned to use. That splint, 
as you will remember, was the double bar with a ring around the shoulder, 
and parallel bars for tlie forearm in which the forearm was suspended. 
The degree of extension that was obtained was graduated bj’’ the point at 
which the sling for the wrist was attached to the bar. 

The nearer it was attached toward the end of the fingers, the greater 
degree of extension was obtained. If too much was obtained, the sling 
was brought back nearer the elbow. 

I have used this hanging cast for a number of years with the single 
modification that I have attached a number of rings to the cast, so that the 
amount of extension that I obtained could be graduated. 

The other point I was going to bring forth, just brought out by Dr. 
Gordon, is that it can be applied to patients in. bed, and I think it is a 
very distinct adwantage to incorporate two small rings, one at the wrist 
and one at the elbow. Put a Balkan frame over the patient’s bed, and when 
the patient goes to bed at night two hooks are attached with weights over 
pulleys, one to the elbow and one to the wrist. 

During the night the arm hangs in this position in bed. It prevents 
swelling of the arm, you get rid of a great deal of edema that occurs during 
the day, and the following morning the patient can get up and attach the 
sling to the wrist and walk about during the day. 

I wish particularly to refer again to the fact that graduated extension 
may be obtained and overextension, which sometimes occurs, may be 
prevented by attaching the wrist sling to the various points on the forearm. 

Clay Ray Murray (New York City) : I would like to comment on this 
method of treatment, primarily from the basis of the series of cases pre- 
sented here, and numerous other series which I have seen all over this 
country — evidently an example of a fracture getting well despite treatment. 

The reason I emphasize this is because of the remarks which Dr. Cohn 
made. Dr. Cohn said as a result of seeing this series of cases, that all our 
principles of fracture treatment had to go by the board. That is the phase 
of the story on which I should like to comment. 
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I do not believe that is so. Because we ha\ e a series of cases which get 
well despite the violation of everj* principle known to fracture treatment is 
no reason whj' one should assume that, therefore, in all other fractures, we 
can do the same thing. 

I think the principles of fracture treatment have to stand, despite the 
success of this method of treatment. There is no question about its success. 
I think the percentage of fair results is a good deal higher than is commonh' 
found. I think Dr. Griswold’s statistics brought that out in the “fair” 
results. 

I think there is a language difficult}- in the use of the word “fair,” 
but his percentage of fair results was reasonabh' high, and fair results in 
fractures of the upper end of the humerus are unusual. Fair results should 
be a small number cases. 

One might argue on the same basis if one were to sa.x that, this proves 
that the ordinarj’^ principles of fracture treatment should not be so rigidly 
obser\’’ed, that necks of the femur should be treated in the same way that 
intertrochanteric fractures are treated. I think that would be a difficult 
thesis to uphold. 

The fact that bj- apparent!}- violating all principles of fracture treat- 
ment in the use of tins method one can get good results in fractures of the 
shaft of the humerus, is no reason for trying a hanging cast or a pseudo- 
hanging cast to a tibia or a femur or both bones of the forearm. I think 
the apparent violation of principles, which is successful, should be dis- 
tinctly limited to the humerus, and we should try to find the answer to the 
unquestioned riddle presented by the success of the method. 

Henry C. Marble (Boston, Mass.): I think this is developing into a 
little bit of a diehard of the ancients, who are dying hard on the violation 
of principles. 

About 1924, or thereabouts, I presented at the American Medical 
Association a report of some cases in which we treated fractures of the 
surgical neck of the humerus by violating every principle of surgical treat- 
ment, and just letting them swing a flatiron. It hurt my surgical sensibilities 
terribly to do it, and the unfortunate part of it was that the patients got 
well with good results. 

Apparently the upper half of the humerus is something which particu- 
larly admits of violation of surgical principles. Aly surgical sensibilities are 
shocked just as badly as Dr. Cohn’s and Dr. Murray’s. But maybe it is not 
all true; maybe it is not such a violent violation. Perhaps if we thought it 
over for a long while and got to the point where we do not put any cast or 
any splint on at all (if we must be medical purists, because this is not a 
cast), but put on a plaster splint and then reduced the plaster splint to 
nothing, and then perhaps if we just put a little piece of lead in the man s 
elbow, as in Scudder’s first edition many years ago, we may get the veiy 
same results. 
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Maybe we are calling this the wrong thing. I do not think the application 
of the plaster splint does much to the patient. Maj'be if you put a tiny 
weight at the elbow or on the bag, such as Dr. Griswold mentioned, we 
would get the same results. Surely the upper half of the humerus does do 
well, as Dr. Murray says, regardless of what we do to it, as long as we 
have motion. 

This is not so bad a violation, because we do have motion. We keep the 
muscles in tone; we let the shoulder move. We violate another principle and 
let the wrist fall in the fle.xed position, but apparently they do perfectly 
well. Maybe in the future if we just take off the plaster entirelj' and put on a 
little lead foil over the elbow to do the same thing as this docs, with still 
more violation, we will get just as good results. 

The fact remains that here we have before us Dr. Griswold and Dr. 
Winfield and Dr. North. I have seen their cases, and they have perfect 
results. Why they do not all have radial paralysis, as so many of our 
patients do have, I do not understand. They have enough callus there 
because of motion; there is no radial paralysis; everything is wrong, yet the 
end result is good. 

I never have used a hanging cast; I never could quite bring myself to it, 
but I have a feeling I shall now go home and swallow my surgical sensibili- 
ties and use the hanging cast because I think it is a swell thing. 

Carletox M.athewson, Jr. (San Francisco, Calif.): I cannot under- 
stand why nothing has been said about distraction. In my e.xpericnce, the 
most common site of nonunion and delayed union is in transverse fractures 
of the lower third of the humerus, ^^’e have attributed this to distraction. 

In all of the cases of nonunion in the lower third of the humerus that 
I have reviewed, I have found that there was distraction present sometime 
during the period of treatment. Possibly the people in this part of the 
country are more muscular than our own and distraction does not occur. 
We have found in old, debilitated people that the weight of the forearm 
alone in the right position is enough to distract the fragments. If you main- 
tain distraction during the period of treatment, nonunion will occur. 

We have found it necessary in these cases, particularly in debilitated 
people, not to put traction on the arm but to attempt to force the fragments 
into approximation with one another. 

Paul B. Magnuson (Chicago, Ilk): I do not like to continue this when 
there is so much discussion that has preceded it, but I remember a number 
of years ago I came to Montreal and saw a pillow used for a splint by our 
President, Dr. Gurd, on fractures around the ankle, the lower end of both 
bones of the leg. I have found that that same pillow works very well as a 
splint for the humerus, especially in old people, if you put it on correctly. 

Dr. Gurd called .attention to the fact that a pillow should be pinned 
around by the pillow case and not the pillow. If you slip a pillow under the 
arm on these old people who are in bed, pin the top around the shoulder to 
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the one side, pin the pillow case around the arm and put the arm in a 
sling, these patients can get up or lie down. The pillow, if it is of the proper 
quality, that is, nice and soft and not too thin, will wad up and give just 
enough countertraction to make the arm perfectly comfortable. 

It seems to me the muscles of the upper arm are entirely different in 
strength, in enervation and irritability than any other muscles that control 
the long bones. ■ 

Dr. Marble showed this perfectly, I think, in his treatment of swinging a 
flatiron for fractures around the shoulder many years ago, and I sat in the 
balcony the day he did it. I did not know him as well then; I could not call 
him a “nut,” but that is what I thought. 

But I went home and managed to put my surgical sensibilities where he 
says he is going to put his, and started to treat these fractures this way and 
got fine results. I came in the other day and found a patient of mine with a 
fractured humerus lying with the shoulder and the elbow on the bed, and 
complaining of pain. The answer w'as there was no support to take off the 
cross-strain. As soon as the pillow was put upright, with support from the 
shoulder to the elbow, the pain disappeared. The next day, as I had her lean 
over and begin exercising her shoulder with the pillow, holding the end 
of the fingers with the pillow, she was perfectly comfortable. 

That has been my experience rvith fractures of the humerus. They do 
not need pull; all they need is support. If you can get these patients to relax 
their shoulders while thej’- are upright, and let the arm hang, they do not 
have pain; there apparentlj" is not any tendency to displacement; and if you 
will give them support between the shoulder and elbow with a mild support 
of the pillow traction between the axilla and the flexed elbow, they seem 
to do perfectlj’- fine. 

I quit worrying about them now since I have not put so much apparatus 
on to pull and push them. 

Fraser B. Gurd (Montreal, Canada) : I would like to use one minute to 
point out that the humerus at the glenohumeral joint is the only joint in the 
body that is supported in the way in which it is, namely, with the long head 
of the biceps running through what is substantially a tunnel in the bone, and 
that the safety of a procedure such as described by Dr. Winfield and the 
other contributors this morning is dependent upon that cable-Iike support 
transmitted to the fracture line anywhere in the upper two-thirds of the 
humerus, or even down to the ultimate and penultimate fifths of the bone 
when the long head of the biceps is put under strain. 

James M. Winfield (closing): I would like to ans%ver some of these 
questions, if I may. 

I agree entirelj'- with Dr. Gurd about the tendon of the long head of the 
biceps, helping to correct angulation and rotation. I can only say to Dr. 
Cohn that we do not believe the method of treatment violates surgical 
principles. 
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As far as Dr. North’s experience with union is concerned, our results 
parallel his quite closely. 

To Dr. Kennedj’^’s question: Yes, we do teach this method to our 
students. 

It seems to me that Dr. Gordon’s method of treating the ambulatory 
patient is very much like ours. I agree with him about placing a hoop at the 
end of the cast, at the elbow, and we have utilized this in casts for indi- 
viduals who ha^’^e been confined to bed for a short period of time, although 
we do not believe that for prolonged bed treatment the hanging cast is 
particularly efficacious. 

Y’e did change the rings at the distal end of the cast, as Dr. McKim 
pointed out, not only distally and proximallj’’, but also to increase and 
decrease rotation of the forearm. 

Dr. Mathewson brought out distraction. I think it is a very important 
point. 

I know Dr. Griswold has used light sugar tongs with some of these 
individuals instead of the cast. At times, the cast must be light, two or three 
pounds may be too heavy. This applies particularly to the transverse shaft 
fractures. 

I think that is all I have to say, except that I should like to thank every- 
one for this verj’’ interesting discussion. 



INJURIES TO THE ACROMIOCLAVICULAR 

JOINT* 

A PLEA FOR CONSERVATIVE TREATMENT 
Augustus Thorndike, Jr., m.d. and T. B. Quigley, m.d. 

BOSTON, MASSACHUSETTS 

O F the shoulder injuries occurring in individuals competing in 
body-contact sports, none are more common than those 
involving the acromioclavicular Joint. Football, lacrosse, 
soccer, rugby and hockej’’ are the sports in which such injuries are 
usually produced. The functional anatomj’^ of this particular Joint, 
the mechanism of injurj^, and a review of 173 cases are included in 
this study, together with a discussion of treatment. Admittedly, it is 
fortunate that a surgeon is present when these injuries occur; a 
diagnosis is made and prompt measures instituted for immediate 
treatment. 

In view of a recent trend toward rigid fixation of injured acromio- 
clavicular Joints with pins and even screws, it seemed of interest to 
report the results of a large series of cases in which the patients were 
treated conservatively. Rigid fixation of this Joint is not logical 
anatomicalljL Gray^ states, “The movements of this articulation are 
of t\vo kinds : ( i ) A gliding motion of the articular end of the clavicle 
on the acromion. (2) Rotation of the scapula forward and backward 
upon the clavicle, the extent of this rotation being limited by the two 
portions of the coraco-clavicular ligament. The acromioclavicular 
Joint has important functions in the movements of the upper extrem- 
ity. It has been well pointed out by Sir George Humphry that if there 
had been no Joint between the clavicle and scapula the circular 
movement of the scapula on the ribs (as in throwing both shoulders 
backward or forward) would have been attended with a greater 
alteration in the direction of the shoulder than is consistent with the 
free use of the arm in such position, and it would have been impossi- 
ble to give a blow straight forward with the full force of the arm; that 
is to say with the combined force of the scapula, arm, and forearm.” 
According to Mollier,- the range of motion is approximately thirty in 
the coronal axis, fifteen in the vertical, and about twenty degrees 

* From the Department of Hygiene, Harvard College, and the Department of Surgerj', 

Harvard Medical School. 
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in the sagittal. Obviously, rigid internal fixation of this joint would 
seriously impair motion of the shoulder. 

A review of the anatomy of this joint and the mechanism produc- 



Fig. I. Diagram of tlic ligamentous attacii- Fin. 2. Diagram showing tlic elfect of 
ments between the clavicle and tlic scapula. a blow on the anterior or superior 

aspect of the shoulder beyond the 
end of the clavicle. 

ing this injury seems appropriate. The joint consists of a rather weak 
capsule reinforced by five ligaments: the superior and inferior 
acromioclaviculars, the conoid and trapezoid coracoclaviculars, and 
the coracoacromial. (Fig. i.) The articular surface of the clavicle lies 
on the acromion facing downward, outward and backward. This 
anatomic arrangement makes posterior or downward displacement 
of the clavicle almost impossible and such an injury is in fact a 
clinical rarity. However, upward dislocation of the clavicle, or 
perhaps more properly, downward displacement of the acromion, is 
common. The mechanism of this injury was first thoroughly studied 
by Porier and Ricffcl' in 1891. These authors demonstrated that 
force applied to the anterosuperior aspect of the shoulder beyond 
the end of the clavicle causes the scapula to rotate so that the 
coracoid process becomes the fulerum of a lever, the end of which is 
the acromion. (Fig. 2 .) The superior and inferior acromioclavicular 
ligaments arc the weakest points in the lever arm and give way 
easily, producing a partial dislocation of the joint. If the force is 
continued, the whole scapula is also depressed or rotated, the first rib 
becomes the fulcrum, and the much stronger conoid, trapezoid and 
coracoacromial ligaments may be injured, thus producing varying 
degrees of complete dislocation. f.Fig. 3.) Partial separation is in our 
experience much more common than complete. As Oidenat’ has 
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shown, the clavicle itself may well give way before the conoid, 
trapezoid and coracoacromial ligaments are affected. 

Force applied from below, for example, from a fall or blow on the 



Fig. 3. Diagram showing the effect of a Fig. 4. Diagram showing the effect of a blow 
severe blow on the anterior or supc- transmitted from below through the humerus, 
rior aspect of the shoulder lateral to 
the acromioclavicular joint. 

elbow and transmitted through the humerus, is a less common cause 
of injury to the acromioclavicular joint, but one that we have occa- 
sionally encountered. In this case, the scapula rotates on the 
acromioclavicular joint itself. The joint suffers more contusion than 
dislocation, and occasionally the conoid and trapezoid ligaments 
may be severely damaged. The medial end of the clavicle is held 
down by the strong costoclavicular ligaments. (Fig. 4.) 

As a rule, there is little difficulty in establishing the diagnosis. 
Immediately after the injury the patient complains of pain about the 
whole shoulder, not necessarily localized at the acromioclavicular 
joint, loss of function and weakness of the arm. The acromioclavicu- 
lar joint, and more particularly the clavicle and its articulation, 
supports the entire shoulder girdle. Occasional!}’’, there is numbness, 
tingling or even transitory paraij'sis of the arm, the probable result 
of compression of the brachial plexus between the clavicle and the 
first rib. This symptom was present in four or 2.3 per cent of our 
173 cases, in none of which could any subjective or objective evidence 
of nerve damage be demonstrated after a brief transitory period. 

Examination reveals a considerable loss of function, of flexion, 
extension, abduction and adduction, together 'sv’ith tenderness 
directly over the joint, but often extending out over the deltoid and 
trapezius muscles. In cases in which the trauma has produced separa- 
tion, increased mobility of the clavicle on the acromion can invari- 
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ably be demonstrated. Downward pressure or percussion on the 
medial third of the clavicle almost always elicits pain at the lateral 
end. The degree of separation is usually slight, but occasionally will 
produce complete dislocation, causing the clavicle itself to rest on the 
superior surface of the acromion. 

The -V-ray is of value principally in ruling out associated fracture. 
X-ray films were taken seventy-two times in our series of 173 cases, 
but minor displacement at the joint was demonstrated only eight 
times. Diagnosis of these displacements by .v-ray films is not accurate 
and the -V-raj' should be resorted to onh* to prove the possibility of 
accompanying fractures at the margins of the joint. We have found 
in this series no marginal fractures of the clavicle, but one of the 
acromion. King and Holmes^ have recommended an .v-ray technic 
for proving the separation, but even this is fallible in the hands of 
most technicians. (Table i.) 


Table 1 

ACROMIOCLAVICULAR INJURIES ALL SPORTS 


Academic Year | 

1 





1934 to 1935 

7 


23 

30 

1935 to 1936 

3 

0 

33 

36 

1936 to 1937. 

/ 

1 

23 

3 t 

1937 to 1938. 

1 

2 

22*t 

25 

193S to 1939. 

3 

3 

15 

21 

1939 to 1940 

3 

5 

22 

30 

Total. 

24 

i 

1 1 1 

[ 

i 138 

173 


* One case complicated by a fracture of acromion, 
t One case of complete dislocation. 


A variety of plans of treatment have been proposed. A number of 
operations have been de^’ised, which fall into two general types: 
variations of the reefing operation, first described by Cadenat,^ 
which lashes the clavicle to the acromion by fascial, silk or wire 
sutures, and operations designed to fix the joint with screws, wires or 
pegs. In none of our cases was operation necessary, although three 
presented marked displacement. For the rare case in which conserv’-a- 
tive treatment fails, we agree with Liberson® that careful reinforce- 
ment of the conoid and trapezoid ligaments is preferable to fixation 
of the joint. In this series we report operation was never resorted to. 

The late Willis Campbell," with whom we disagree, was of the 
opinion that “no form of conservative treatment is of any value,” 
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and advocates abduction in plaster of Paris for six weeks and opera- 
tion for those with marked displacement. Codman,® on the other 
hand, states that he has “never found it necessary to operate on 
acromioclavicular dislocation.” 



Fig. 5. Adhesive tape fixation of separa- Fig. 6. Protective taping used after in- 
tion of the acromioclavicular joint. jury to the acromioclavicular joint. 


The many conservative strappings which have been described b}' 
Eliason,® Howard,^® Wilson and Cochrane,” and others, are in 
general modifications or refinements of the brachioclavicular sling 
of Sir Robert Jones,” the principle of which is elevation of the 
humerus and depression of the clavicle. In our experience, elevation 
of the humerus is unnecessary and adequate fixation can be obtained 
by simple adhesive strapping across the joint from the lower angle 
of the scapula posteriorly and carried over the joint and down on to 
the anterior thorax. (Fig. 5.) A small felt pad is fixed across the joint 
by the tape. This method of external fixation we recommend for 
immediate treatment, and in the more severe cases we occasionally 
use a triangular sling for a few days. 

During the j^ears 1934 to 1940, strapping of this tj'pe was applied 
to 138 separations of the acromioclavicular joint occurring in college 
men participating in athletics. In every case, treatment was insti- 
tuted immediatel}'’ after the injury. For the first few daj's treatment 
«as directed as much to the associated contusion as to the disloca- 
tion, but the joint \%'as immediately fixed with adhesive tape as soon 
as the diagnosis was confirmed by the demonstration of increased 
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mobility. The strapping should be removed after forty-eight hours, 
high frequency diathermy applied for twenty minutes, followed by 
gently stroking massage and the strapping reapplied. This is repeated 
every second day for a total of eight days from the injury or until 
the shoulder function is tested for abduction, flexion, extension and 
horizontal abduction and, compared with the normal shoulder, 
reveals the return to normal. Not until normal function returns do 
we permit return to contact sport and only then with the protection 
of supportive adhesive strapping (Fig. 6) and special pads. The 
average period of disability for this series of separations was 10.5 
days for all these types of injuries. The left acromioclavicular joint 
was involved eighty-one times, and the right fifty-seven times. As 
might be expected, football produced the greatest number of injuries, 
106; rugby thirteen; hockey eleven; lacrosse six, and track two. In 
two cases, in addition to the usual treatment, the joint was infiltrated 
with novocain without benefit. (Table ii.) 


Table 11 

PERIOD OF DlSABlLlTi’ 

Injuries to the Acromioclavicular Joint 


Contusions ] 

1 Sprains 

Separations 

1 

No. of Cases | 

Days 

1 1 

1 No. of Giscs 

Days 

No. of Cases 

Days 

24 

92 

1 1 

6. 1 

138 

10.5 


Average disability for the 173 cases was 8.9 days. 


The one case in the series which we did not have an opportu- 
nity to treat immediately after the injury is of sufficient interest 
to merit a detailed report: 


CASE REPORT 

Y’. B. consulted one of us (A. T., Jr.) si.xteen days after sustaining an 
injury to the right shoulder m a semiprofessional football game. An .v-ra\" 
had been taken elsewhere and cold applications had been prescribed. After 
a week of marked discomfort, an osteopath was consulted who strapped the 
shoulder. Pain and discomfort continued despite the strapping which was 
removed by the patient after another week. 

Upon examination there was found a typical severe dislocation of the 
right acromioclavicular joint. The clavicle lay on the top of the acromion. 

The dislocation was easily reduced without an anesthetic and held with 
strapping across the joint. (Fig. 6.) Immediately after the strapping was 
applied the patient stated that he was comfortable for the first time since 















256 


THORNDIKE, QUIGLEY— JOINT INJURIES 


the occurrence of the injurj', sixteen days before. Y-rays taken before and 
after reduction and taping showed normal realignment of the gross dis- 
placement of the bones. (Figs. 7 and 8.) 



Fig. 7. Fig. 8. Fig. 9. 

Fig. 7. Case W. B. Dislocation of the clavicle on the acromion for sixteen days. 

Fig. 8. C.ase W. B. After reduction. 

Fig. 9. Aseptic necrosis. 

Three weeks later the strapping was removed and displacement did not 
recur. Three and one-half weeks later he resumed football as a blocking 
back, with protective strapping to the joint. He has plat'cd through two 
seasons since without trouble from the shoulder. 

The sprains of the joint are minor degrees of the same type of 
injury and are treated in much the same way. Contusions involve 
not only the joint, but the marginal muscle attachments at the joint, 
the deltoid and the trapezius. The restoration of full function in these 
latter occasionally prolongs the disabilitj' period. Treatment involves 
reduction of the hematoma and hastening of its absorption by 
immediate cold applications and compression bandage and later heat 
and massage. 

Complications. Among the complicating factors of injuries to 
the acromioclavicular joint are: (i) Marginal fractures involving the 
acromion or clavicle; (2) contusion with transient palsy of the 
brachial ple.xus; (3) an interesting type of bone lesion seen only m 
protracted cases and having the x-ray appearance of aseptic necrosis 
adjacent to the joint surfaces. Of these latter complications we have 
seen two. (Fig. 9.) At the margins of the joint there are punched out 
areas of rarifaction. Tenderness persists as a rule for at least three 
weeks and disappears as the .x-ray appearance of the bone returns to 
normal. The lesion is obscure but of general interest. 

SUMMARY 

1. The functional anatomy and the mechanism of injury to the 
acromioclavicular joint is discussed. 

2. .\ simple conservative method of treatment is described, 
together with the result of its application in 173 consecutive cases. 
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DISCUSSION 

James M. Winfield (Detroit, Mich.): It is a pleasure to discuss Dr- 
Thorndike’s excellent paper. In recent years there have been a considerable 
number of articles dealing with this subject. I might say that they can be 
divided into those preferring early operation, the nonoperative conservative 
group, then the group that tries conservatism and operation, if necessary, 
after conservatism has failed. 

As we belong to the conservative group, as does Dr. Thorndike, lam 
afraid that my discussion may not be sufiiciently critical. However, it is 
my impression that the acromioclavicular separations that we see are 
possibly a little more severe, in general, than the ones that Dr. Thorndike 
sees, the degree of forces being greater v'hich have produced the injury in 
our cases. 

In the last twenty-one cases that we have had of these injuries, three 
were very severe with marked displacement. One of these patients out of 
the tAventy-one cases came to us three Aveeks late Avith marked separation 
and a A-erx' painful shoulder. We treated this indiAddual conserA'atiA^ely for 
fiA-e AA ceks, and the pain in the shoulder persisted. We resorted to operation, 
and Ave did much the tApe of operation described by Dr. Speed. 

I AA OuId like to shoAv a dressing that Ave haA'^e used for the more scA-ere 
tA-pes of injuries. (Fig. ioa.) Dr. Miller, our surgical resident, deA'ised this. 
It Avas simply a modification of the Jones’ brachiocIaAncuIar splint or 
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dressing, and very much like Howards’. We placed a posterior right angle 
plaster splint or a very light circular cast on the arm to hold the arm at 
right angles. Then with the sponge rubber pad over the clavicle, we make 



A B 

Fig. 10. A, type of brachioclavicular dressing for acromioclavicular 
separations; anterior view, b, posterior view of brachioclavicular 
dressing. 

pressure down on the clavicle, lifting the arm upward b}’’ the use of adhesive 
strapping or elastic bandage. Figure iob is the posterior view. 

I believe that for the severe injuries, a little more controlled immobiliza- 
tion is necessary than described by Dr. Thorndike. 

The point about aseptic necrosis, I think, was a very interesting one. 
We have not observed this lesion in our injuries. 

Again I would like to say that 1 have enjoyed Dr. Thorndike’s paper. 

Arthur R. Metz (Chicago, 111.) : Dr, Thorndike has given us a very 
nice description of the anatomy about the acromioclavicular joint, which 
makes the treatment appear ver^' simple. In our e.\perlence dealing largely 
with railway men in whom the shoulder injuries sometimes are rather 
severe, it is impossible to hold the dislocation of the clavicle by strapping 
with adhesive. 

Injuries of this tj-pe are .v-rayed with the patient standing so that the 
dislocation shows its maximum displacement, which is usually one-half to 
three-quarters of an inch. Such displacements we have not been able to 
hold down bj' strapping or by a pressure bandage which runs over shoulder 
and around below the elbow. 

In working men over twenty-five years of age we regard this a major 
injurj'- which may be very disabling. 

In manipulation of such an injury under the fluoroscope, it will be 
observ'ed that the acromium approximates the outer end of the clavicle 
when the elbow is elevated to about the level of the ear. As a result of this 
obsen-ation we treat all recent Injuries to the acromioclavicular joint, with 
actual separation, by putting the patient to bed for three weeks with his 
arm suspended so that the elbow is on a level with the ear. This treatment, 
as a rule, gives good results in six to twelve weeks. 
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Patients who have not been treated are occasionally seen in wliich the 
dislocation has persisted and the patients arc able to continue at heavy 
manual labor. 

Dr. Frasier Gurd, of Montreal, presented a case before the Fracture 
Committee in which the entire clavicle had been resected and the patient 
returned to regular manual work. 

It would seem that with the excellent results reported by Dr. Thorndike 
and Dr. Quigley that we have the choice of three difl'erent methods of 
treatment of injuries to the acromioclavicular joint, depending upon the 
severity of injury and age of the patient: (i) Strapping the shoulder with 
adhesive in young athletic individuals, in which damage is not too great; 
(2) in more severe cases and older patients, rest in bed for three weeks with 
elbow elevated to level of the ear; and (3) resection of the outer portion 
of the clavicle or entire clavicle if the condition becomes disabling. 

Gordon* Murr.ay (Toronto, Ontario): I believe I am one of the culprits 
to whom Dr. Thorndike referred when he said we preferred to use pins and 
spikes and screws, and other obnoxious things, in this joint. 

First of all, I enjoyed his paper very much indeed. I think in the 
ordinary dislocation, function is returned fairly well. However, when the 
coracoclavicular ligaments are torn, it is a difl'erent matter; and it is a 
difl'erent matter also in women in whom deformity is of great importance. 

In those people we have had best results by putting a wire through the 
joint, putting it through the deltoid, through the acromion and into the 
clavicle. In our cases with coracoclavicular dislocation and wide separation 
we have had excellent results. We were able to hold them quite satisfactorilj" 
with one or two pins, and in the ordinary dislocation of the acromioclavicu- 
lar joint alone, the results have been excellent. 

These people are able to continue at work, provided it is not laboring 
work, beginning on the second or third day. One patient with a coraco- 
clavicular dislocation had it fixed up, came back in two weeks and said he 
was feeling well. Y e discovered shortly that he had returned to work as a 
laborer. I asked him what sort of weights he was lifting, and he said, well, 
he did not lift anything more than two hundred pounds. He has a perfectly 
satisfactory result. 

I believe, at least in my hands, that to be certain of a good cosmetic 
as well as functional result, there is no disadvantage and there are some 
advantages in passing a pin through this joint. Usually the pin must be 
taken out at a later date. 

M.artin* C. Linde-m (Salt Lake City, Utah): I would like to call atten- 
tion to a complication encountered which has not been mentioned by 
Dr. Thorndike, and that is osteochondritis of the joint. The appearance, 
probably, in the .v-ray was ver>' similar to the case he showed with a cystic 
degeneration at the end of the clavicle, but in this joint where was a collec- 
tion of half a dozen pieces of bone, which were covered all around with 
cartilage, very similar to or identical in gross appearance to an osteo- 
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chondritis of the knee-joint after separation of a foreign body. The joint 
also contained thin, serous fluid. 

The joint was cleared of the foreign body, the cartilage surface was 
debrided as one would do in a knee joint. The covering of the joint was 
closed without any fi.vation of the bones, and there has been a completely 
good function. 

Fraser B. Gurd (Montreal, Canada): Dr. Metz has referred to the 
fact that last 5'ear in February before the Fracture Committee, I showed a 
couple of cases, and will show the same pictures now that I used at that 
time, apologizing to those Fellows who were present last year at that meeting. 

The pictures of these three cases, in two of whom the lateral third of the 
clavicle was resected on account of acromioclavicular dislocation and, in 
the third, complete resection of the clavicle was performed seventeen years 
ago for sarcoma, proves that there is no deformity and no loss of function 
in consequence of this form of interference. This subject was presented 
before the Ann Arbor Meeting of the Central Surgical Association recently. 
The pictures will be published in its discussion. 

My thesis in the matter is that the clavicle is one of the spare parts, 
as far as the human anatomy is concerned, and that any part of it or the 
whole of it may be removed without disabilit}', and that in consequence, 
for the severe type of either marginal fracture or complete dislocation of the 
acromioclavicular joint, particularly if it is of long standing, a simple 
conservative method of treatment is the resection of the lateral third, or 
thereabout, of the clavicle. 

Donald Gordon (New York, N. Y.): Some years ago, when the infec- 
tions of the operating room did not afford the same freedom in operating on 
bone cases as is the case today and these problems presented themselves to 
us in the out-patient department I had occasion to try the old Stimson 
method. I immediately found disadvantages in it, due to the fact of the pain 
caused by the pressure of the adhesive where it passed over and supported 
the upper part of the ulnar. 

To meet that, I put a co-aptation splint, using a padded co-aptation 
splint for the forearm and hand to rest in. Figure i ia is the front view show- 
ing the adhesive fanned out so that it might have an adequate pull on the 
trapezius. You will note a little ring in the distal end of the splint near the 
hand. With the patient ambulatory, the weight of the forearm pressing 
down, as it will by the action of gravity, will pull on the muscles which tend 
to elevate the outer portion of the clavicle. 

I also found that this was more successful in the type of dislocation in 
which there was an associated fracture of the outer end of the clavicle, as 
shown on the right hand side of the slide. 

Figure i ib is the posterior view. To make this active at night when the 
patient was in bed, I utilized the same weight traction gadget as suggested 
in the hanging cast, attaching the cord to the ring in the distal end of the 
splint. 
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I appreciate very much the simplicity of Dr. Thorndike’s method, and 
I think that it, in combination with the suggestion of Dr. Winfield, shown in 
iiis picture, appears to me that it might be called the “hanging adhesive,” 
or the “hanging adhesive plaster cast.” 



A B 

Fig. II. .Modifiration of Stinison dressing for acromioclavicular dislocation, a is the 

front view; b the back view. 


Augustus Thorndike, Jr. (closing): I want to thank the gentlemen 
who expressed their own principles quite frankly. I still, however, believe 
that we are fortunate in seeing these cases immediately, instead of an hour, 
six hours or longer afterward. If one can apply that fixation immediately, 
I am certain that one can hold that clavicle down on the acromion. 

I do not know much about the railroad man and climbing, but I am sure 
that this boy here could have climbed up a box car perfectly well in the 
three weeks without having laid in bed. He has been ambulatory at all times 
and even prior to my seeing him, the dislocation having occurred fourteen 
days previously. 

Concerning the deformity in women, I have had no experience with 
trying to satisfy the cosmetic results. I can see where that could be quite 
different. I believe that even if the wire or pin has to be removed, it is 
probably worthwhile for a short period. 

In reference to osteochondritis, probably I used the wrong term in 
describing that rarefaction that appears at the end of the clavicle by calling 
it aseptic necrosis, but this patient was not operated upon, and the .v-ray 
appearance changed to normal over the course of three months, so that the 
cystic appearance and the irregularities were all smoothed out. 

I want to thank 3'ou gentlemen verj- much for being so forebearing about 
a very simple little type of treatment for such injuries as the acromio- 
clavicular joint receives. 
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T his paper is not intended to deal with the diagnosis or treat- 
ment of meniscus injuries per se. In it will be discussed the 
various factors, exclusive of the meniscus injury itself, 
which we have found to influence the success of surgical treatment 
in respect to ultimate result and to disability time. It does not 
represent a purely statistical study, but rather attempts to analyze 
the experience of a hospital staff in dealing with these lesions over 
a period of thirteen years. 

In evaluating this experience one must consider that 461 knee 
joints have been operated upon in this period, 79 per cent of which 
have had a history of trauma directly leading to the symptomatology 
and need for treatment, and of these 315 have had meniscus injuries 
proved at operation. These latter represent the patients operated 
upon out of a group of 631 cases in which the clinical diagnosis of 
meniscus lesion had been made, the remainder having been treated 
conservatively according to a rationale which will be outlined later 
in the discussion. Of the 631 cases 86 per cent were diagnosed as 
clinically certain lesions of the medial meniscus and 14 per cent were 
considered similarly as in\'olvlng the lateral meniscus. Of the patients 
operated upon 85 per cent proved to be medial meniscus injuries 
and 15 per cent involved the lateral meniscus. In 10 per cent both 
menisci were involved. In addition to these 631 cases of clinically 
definite or operatively proved meniscus injuries, there were seen 
623 cases of knee joint trauma diagnosed as sprain in the absence of 
definite clinical evidence of a specific lesion. One hundred one of 
these showed a hemorthrosis sufficient in amount to warrant thera- 
peutic aspiration. Ail of these 623 cases were handled conserva- 
* From the Department of Surgery, College of Physicians .and Surgeons, Columbia 
University, and the Fracture Ser\’icc of the Presbj teri.'in Hospital. 
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lively, i.e., ^Yithout operation, and are cited here merel}^ to point 
out the fact that doubtful or vague diagnostic pictures were not 
considered in the group of cases forming the basis for the conclusions 
here voiced. 

Another point of importance in the evaluation of this experience 
is the fact that the conclusions expressed are not a reflection of the 
writer’s personal opinions, but represent the consensus on the service 
as a whole. Each case, while the patient was under treatment, has 
been openly and freely discussed by all members of the staff at our 
weekly staff conferences, and on every follow-up visit the findings as 
to anatomy, function, symptoms and economic rehabilitation have 
again been the subject of open and free discussion by the whole staff. 
Over 80 per cent of the cases have been thus followed for from two to 
five years after operation. 

On the basis, then, of this experience, I will attempt to set down 
the factors which we believe are of importance in complicating the 
care of these patients. 

The first factor for discussion is that of the rapid and profound 
hypotonia and atrophy of the rectus femoris, the vastus intermedius, 
and the vastus internus which ensues following intra-articular 
damage to the knee joint. It is not an atrophy of disuse; it is well 
marked by the fifth day after injury in many cases, and always by 
the tenth day. While the atrophy has in some cases resulted in a two 
and one-half inch lessening in the circumference of the thigh 20 cm. 
above the tibial articular margin, the hypotonia is the most striking 
feature of the picture presented. With this atrophy and hypotonia 
there is frequently loss of ability to contract the rectus voluntarily, 
and to less degree the internal vastus. The nature of this curious 
phenomenon has never been accurately determined. Experimentally, 
it has been definitel}" shown that an identical phenomenon can be 
produced in the thigh extensors of the dog by removing a meniscus 
from the knee joint, and that its occurrence can be prevented if the 
knee joint is denervated before the operation is done. This experi- 
mental evidence is quite definite and quite striking. The vastus 
lateralis, in both clinical cases and in the experimental animal, seems 
relatively less affected by atrophy and hypotonia, and the power of 
voluntarj' contraction in this muscle is better maintained. When an 
operative procedure is performed on the joint it acts as an addi- 
tional intra-articular trauma, and the atrophy, hypotonia, and loss 
of power of voluntarj- contraction are intensified. When a knee joint 
is subjected to repeated traumas over a period of months or years, as 
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by a recurring dislocating bucket handle cartilage, this atrophy and 
hypotonia become more or less “fixed,” and even under excellent care 
many months may elapse postoperatively in such a case before 
extensor muscle power is regained. Brantigan and VoshelP have 
published recently an excellent and clear-cut presentation of the 
integrated functions of the knee joint ligaments as demonstrated in 
cadaver experimental specimens. In the living subject, however, we 
believe that the function of these ligaments is a reserve function, 
utilized only when the stabilizing action of the normal musculature 
is caught “unawares” by a sudden and unexpected twist or lateral 
bend at the knee, or when the stabilizing power of the musculature is 
exceeded by the force of the trauma involved. We further believe that 
if the stabilizing power of the musculature on the knee joint is 
deficient, and the ligaments are therefore called upon to act as 
stabilizers per primam and to act continuously as such (instead of 
playing the part of reserr^e checkreins as occasion demands) low- 
grade inflammatory reaction — the so-called traumatic arthritis — will 
result with secondary changes in the synovia, in the fat pads, and in 
the articular cartilage covering the lower femur, the patella and the 
upper tibia. This question of clinical knee Joint stability has been dis- 
cussed by Darrach,- who rightfully stressed the point that complete 
ligamentous stability of the knee joint is clinically demonstrable only 
in complete extension and in complete flexion, the Uvo positions 
which are very rarely assumed by the human knee joint in ordinary 
activities. 

We, therefore, believe that next to the elimination of the path- 
ological condition of the knee joint the most important factor in 
satisfactory results in meniscus injuries, both in regard to the ulti- 
mate outcome and to the rapidity with which full and unlimited 
function can be secured, is restoration of the lost muscle tone in the 
knee extensor apparatus and the elimination of the atrophy which 
affects the extensor muscles. 

This belief affects our procedure in meniscus lesions in several 
ways. We do not believe in repeated attempts at conservative treat- 
ment in recurrent meniscus lesions. A certain percentage of primarj' 
meniscus lesions undoubtedly entail tearing of the attachment of the 
meniscus to the lateral ligament of the joint and the adjacent capsule, 
which, as Brantigan and VoshelE have shown, is of rather loose 
texture, or of tearing loose of the anterior or posterior attachments of 
the menisci. The rest are tears through the meniscus itself, bucket 
handles or flap tears. We know of no way in which these two types of 
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lesion can be distinguished one from the other clinically. We believe 
that the ligamentous tears will heal if the meniscus can be held in 
relation with its normal contacts by extension of the knee, and that 
the tears through the meniscus itself will not heal. The experimental 
work of King^ on this point is quite convincing. Since we are unable 
to differentiate between the two lesions clinically, and since we know 
of no data as to the relative frequency of the two, we treat all first 
meniscus lesions conservatively, if possible. Only those which evi- 
dence locking of the joint, and in which the locking cannot be reduced 
under an anesthetic, are urged to undergo primary operation. The 
others, those which have not locked, and those in which reduction 
of the locking has been possible, are aspirated if the hemarthrosis is 
large, and are then placed in extension in a circular plaster from groin 
to ankle. This is applied over stockinette only, with thin felt strip 
padding about essential bony points. The patient from then on is 
urged to walk about as much as possible on the extremity, using 
crutch or cane support for only as few days as possible, and to 
practise quadriceps contraction exercises at as nearly hourly inter- 
vals as possible for the next four weeks or so. If at all possible, he is 
returned to his ordinary occupation during this time. At the end of 
this period the circular plaster is removed and the natural exercise 
of the extremity plus the quadriceps contraction exercises are con- 
tinued until the hypotonia and atrophy are eliminated. Any 
physical therapy which is used, and we prefer if possible to use none, 
is used for the relief of soreness and still' feeling only, and in order 
that the patient may more easily and comfortably gi\e the part 
exercise and use; and he is advised in no uncertain terms on that 
score. Three hundred sixteen clinically certain meniscus injuries so 
treated recovered completely without operation and without recur- 
rence during the follow-up period. We are certain that in many of 
these cases, had immobilization been practised without the stress on 
use and e.xercise as the essential feature of treatment, relative 
instability of the knee would have resulted vith secondary joint 
lesions leading to prolonged disability, and in some cases, the need 
for late operative procedures for the relief of these secondary lesions. 

If, following conservative treatment such as described above, a 
recurrence of symptoms occurs, or if primarily the locked knee can- 
not be made to extend, operative treatment is initiated. In the two- 
day period which we reserve for preoperative preparation in these 
cases the patient is instructed in quadriceps exercises if he is a 
primary operative case or if he is a recurrent case not previous! v 
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treated by us. This is of course not necessarj^ in the recurrent cases 
whose initial care was in our hands. Postoperative patients have a 
moderate pressure dressing applied for twenty-four to forty-eight 
hours, but start their quadriceps contraction exercises at the end of 
twenty-four hours. When postoperative quadriceps contraction is 
difficult to initiate it is aided by the use of the Smart coil to give 
nonspastic rhythmical contraction. It is frequently of value to teach 
the patient to contract first his good quadriceps, then attempt the 
contraction of the involved one, and then both sides simultaneously 
to a rhythmic count of 1-2-3. value of such rhj'^thmic bilateral 
exercise in breaking through the bar to voluntary contraction of the 
muscle is considerable, and it can be taught easily to the patient in 
the preoperative period. Voluntary knee bending is started when the 
pressure bandage is removed. The patient is up in a chair on the 
fourth day on the average, sometimes as earlj' as the second or third 
day, is walking with crutches on the fifth or sixth day, and leaves the 
hospital walking without support or in some cases with a cane on 
the average on the ninth da5^ Frequent short periods of walking 
exercise are urged during the hospital stay and the quadriceps 
exercises are kept up in the hospital and later in the out-patient 
department. There is no question in our minds but that the rapidity 
of functional and economic rehabilitation in these cases is in direct 
proportion to the degree to which the patient can be made to carry 
out the restoration of his quadriceps muscle tone through voluntary 
exercise and use. Keeping a patient on crutches, deluging him with 
physical therapy, and postoperative immobilization of the knee joint 
are all conducive to delay in functional and economic rehabilitation. 

In the cases of repeated recurrent meniscus lesions with marked 
atrophy and hypotonia, even more intensive attention to this factor 
is essential to success. In order that walking and exercise ma}" be 
carried out without crutch support and yet without S3TOptoms of 
pain and swelling in the extreme cases, it is wise sometimes to provide 
the patient with a jointed knee cage which will not interfere with 
motion but which will provide lateral stability until his muscles can 
do so. But he must be made to understand that its onlj* purpose is to 
make it possible for him to practise an increased amount of normal 
exercise and use of the leg. 

The second complicating factor which enters this discussion is the 
question of the incision used in the operative removal of menisci. It 
is, of course, not onij" possible, but usuallj'^ quite eas^', to remove a 
meniscus through anj- one of the small incisions frequentlj' used on 
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either side of the joint; and if there is anj' difficulty in getting at the 
posterior attachment, an accessory incision in front of the biceps or 
the senii-membranosus will take care of it. But we have come to 
believe in the last thirteen years that the procedure is unwise. This 
belief is based on our proved inability to make the diagnosis of a 
meniscus lesion as the sole pathological condition present. In cases so 
diagnosed only 30 per cent of the knee joints have shown the 
meniscus to be the sole lesion. Seventy per cent of the cases have 
shown at least two lesions and over half of this 70 per cent have 
shown anywhere from three to eleven lesions in the joint. Darrach- 
reported on a six-year section of these cases in 1935 with very similar 
figures. Hypertrophied and fringed alar fat pads showing definite 
evidence of injury; softening, fra\'ing, erosion and partial detach- 
ment of the articular cartilage on the femoral condyles, the posterior 
aspect of the patella, and the tibial articular surface; loose fragments 
of articular cartilage, often small, within the joint; hypertrophic 
spurs; unsuspected crucial ligament injuries presenting projecting 
stumps within the joint; unsuspected bilateral meniscus injuries; 
unsuspected synovial changes — these are some of the unexpected 
pathological lesions found. The high percentage of bilateral cartilage 
injuries — 10 per cent — is possibly explainable on the basis of their 
being discovered by reason of more adequate exposure of the joint. 
In our earlier years, when we used the small incision, many of these 
were missed, and, as a result of continued pathological conditions in 
the joint, muscle hypotonia and atrophy persisted even after removal 
of the meniscus. We now use a long internal or external parapatellar 
incision, running from the top of the quadriceps pouch to below the 
tibial margin, which gives complete exposure of the joint when the 
patella is retracted to one side and the joint flexed. Wounds heal from 
side-to-side — not from end-to-end — and the length of the incision has 
not caused any increase in our convalescence time. On the contrary, 
with the removal of all pathological conditions present in the joint 
and concentration on the restoration of muscle activity postopera- 
tively, unhampered by the deterrent effect of residual joint pathology, 
our convalescence time and functional and economic rehabilitation 
time have decreased, even as compared with the published findings of 
Darrach- in 1935. We, therefore, believe that adequate exploration of 
the joint is indicated in operations for the removal of a meniscus, and 
the concensus on our service is that we cannot get exposure for 
adequate exploration through the small incisions frequently used. 
The methods of dealing with the individual conditions have been 
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outlined by Darrach-''* in previous publications. Many of the 
degenerative changes in the articular cartilaginous surfaces and 
many of the synovial changes may be due, we believe, to the instabil- 
ity of the joint in cases of any standing, secondary to the loss of tone 
in the quadriceps extensor mechanism as much as, if not more than, 
to the direct effect of the presence of a loose and torn cartilage. We 
have not as yet found it necessary to do an anterior crucial ligament 
repair in order to restore stability to a knee joint, although in 8 per 
cent of our cases the anterior crucial was found completely torn, and 
in 6 per cent partiall3' torn. Projecting stumps of anterior crucial 
ligament attachments have been removed. Our percentage of poste- 
rior crucial ligament injuries has been small — onlj' a little over i per 
cent — but in onl^' one case has the knee joint been unstable for a 
considerable time after operation although none of them were 
repaired. This case was one of long standing injur}^ with “fixed” 
atrophy and h^'potonia whose co-operation in restoring muscle tone 
and regaining muscle power was minimal. It took t\vo years to regain 
functional stabilit^’^ in his joint. It is possible that in this case time 
might have been saved in restoration of stability if a posterior 
crucial replacement operation had been done; but in general we 
believe that crucial ligament instabilities are best handled by inten- 
sively striving for the regaining of muscle tone and yolume, and that 
operative repair should be reserved for those cases in which this 
proves impossible. 

The third factor warranting discussion is the use of the tourni- 
quet. There can be no question but that with its use operating time is 
cut down materiallj', and this is a definite advantage provided that 
time is not saved at the expense of the patient’s subsequent welfare. 
\Vith our conviction that adequate exploration of the whole joint is 
indicated in all operations based on a diagnosis of a meniscus lesion, 
the use of a tourniquet enforces anoxemia of the extremity below it 
for anjnvhere from forty-five to seventy-five minutes or more, using 
the Lane technic. In an extremity alreadj* compromised b\' loss of 
muscle tone and strength, we have been unable to believe that this 
enforced anoxemia was a matter of no import. We think, on the basis 
of our results, that we are justified in the use of the Lane technic 
and in the exploration of the whole joint. On the other hand, operat- 
ing on a knee joint through a large incision under ordinary* conditions 
without a tourniquet is apt to be a ver\' bloodr- and mess^' procedure 
with visibility definitelj' clouded. We have finallj' worked out a 
technic which allows of the operation with verN' little bleeding indeed. 
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and that relatively easily controlled, and does away with the use of 
the tourniquet. The table, while the patient is prepared and draped, 
is placed in high Trendelenburg position, with the knee joint line Just 
distal to the line of break in the foot piece of the table. This elfectu- 
all}' drains the venous circulation. When the skin incision is made, 
the bleeders are surprisingly few in comparison with the patient 
in a flat position, and are dealt with by mosquito clamp and cautery 
as encountered. The towels are then clipped to the wound and the 
incision through the capsule and in the interval between the rectus 
tendon and the vastus medialis or vastus lateralis similarly dealt 
with before the synovia is opened. With a then dry field the synovia 
is opened, the patella retracted and the foot piece of the table 
dropped, leaving the thigh in the Trendelenburg position with the 
knee fle.xed at right angles over the edge of the table. With the 
complete exposure of the joint gross bleeding points can be dealt 
with by mosquito clamp and cautery. Bleeding ceases to be a factor 
of any importance with the use of this method, and a remarkably dry 
joint can be ensured. When the surgery on the interior of the joint is 
accomplished, the knee is again extended and the patient is lowered 
from the Trendelenburg position to the flat position, and any addi- 
tional bleeding points then apparent are dealt with. 

In suturing the incision, after thorough lavage of the joint with 
saline, the synovia is left unsutured so that any ooze which may 
occur can possibly escape from the joint into the surrounding tissues. 
A moderate cotton pressure bandage or Ace elastic bandage over 
dressings is then applied. We believe that since we have adopted this 
method we have fewer postoperative joint fluid collections, that we 
have less difficulty in getting our muscle rehabilitation started, and 
that we have fewer knee joint reactions postoperatively. By this 
latter term I refer to the occasional patient who runs a temperature 
with a relatively normal white and polymorphonuclear count but a 
high sedimentation rate, and acute pain and knee joint effusion 
for some days postoperatively. Before we embarked on the present 
technic this reaction occurred in 4.6 per cent of our cases. Cultures of 
both the wound and of fluid aspirated from the joint were negative in 
all these cases, and wound healing was normal. We believe that the 
prolonged use of the tourniquet and postoperative bleeding into the 
joint and capsular structures may have been responsible. Certainly 
there has been a marked decline in these cases since the adop- 
tion of the present routine, and we have not seen one for some 
time. 
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In this series of 315 cases there have been three infections. Two of 
these were in knee joints subjected to diagnostic air injection preced- 
ing operation seven or eight years ago. The third case was a strepto- 
coccic infection occurring during an epidemic of five clean wound 
infections on the service recently. There was no demonstrable source 
for this infection. All three patients recovered, but with marked 
limitation of function in tw'o and bon}^ ankjdosis in the third. 

In conclusion I might state a personal conviction that in general 
the supposed results of excision of the menisci of the knee joint, 
insofar as complete restoration of muscle tone and muscle power 
wdth complete functional stability of the knee, both in respect to the 
ultimate result and the time required to obtain it, are somewhat like 
the results supposed to be generally obtained in Colles’ fractures. 
They are popularly dismissed wdth the bland assertion that the 
results are good. Adequate follow-up studies on Colles’ fractures have 
showm that this assumption is not true in a reasonablj' large per- 
centage of cases. From the experiences of our owm clinic, and from 
what I have seen elsew'here throughout the countr}' I believe the 
same holds true for meniscus lesions. I have attempted, in citing our 
experiences, to call attention to some of the factors which we believe 
to have been involved in influencing the ultimate result and the 
rehabilitation time in these cases as handled b}' us. 
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DISCUSSION 

Melvin S. Henderson (Rochester, Minn.): Dr. Murray’s paper is 
interesting and stimulating. He mentions manj' controversial points we 
might take up, such as the use of the tourniquet and the length of time 
required for the operation he describes, but discussions of that character 
cannot well be carried on here. 

My contribution to the discussion of this paper is an attempt to show 
that it is high time we took an interest in our end results in knee joint 
surgery involving the menisci. The statistics in my first lantern slide, made 
in 1934, show that in a total of 343 operations wherein the menisci were 



MURRAY— INJURIES TO MENISCI OF KNEE JOINT 271 


removed, fracture or distinct damage of the meniscus was evident in 221 
cases; but in 122, no fracture was demonstrable, although occasionally we 
did make the note that the cartilage was thin, frayed or loose. Recentlj" 
I have reviewed our statistics and we can now add to the 343 cases, 173 
more making a total of 516 cases in which the cartilage was removed. How- 
ever, even in the light of the increased experience, I find that positiA-e 
pathological conditions found are no higher in the larger group than they 
were in the previous group reported in 1934. 

Basing the statistics on the 1934 group, we found complete relief in 77 
per cent, improvement in 14.4 per cent; and no relief in the balance. In 
reviewing the records of sixty-nine patients, concerning whom a note had 
been made at the time of surgery that we could find nothing wrong with the 
cartilage arid that the pathological condition found was insufficient to 
account for the symptoms, only 27 per cent obtained relief. Perhaps if we 
had closed those knees without removing the cartilage, the result would 
have been nearly as good. 

It is interesting to note that Dr. Murray believes damage to the anterior 
crucial ligament is of very minor importance. It is my belief that many of 
the unsatisfactory results following removal of the meniscus are due to the 
fact that the anterior crucial ligament was torn or stretched at the time of 
the injury and that the symptoms which persisted were those resulting from 
injury of that ligament. Such papers as Dr. Murray’s are needed; it is 
evident that his e.xperience must have been similar to ours, namely, that 
there are too many indifferent results in this t;^'pe of surgery and that he is 
deliberateh’ making his operation more painstaking to see if the results 
cannot be improved. I shall enjoy reading the complete paper when it is 
published. ■ 

PaulB. Magnuson (Chicago, 111 .): I am tremendously disappointed in 
Dr. Murray, because I find myself for the first time almost in historj% 
agreeing with him on almost everj-thing he says. Consequentlj'^, I find it 
difficult to discuss his paper satisfactorily myself. 

I have done considerable experimental work on knees, and have found 
mj’self in diagnosis very deficient, as apparently Dr. Henderson admits to 
being, which is consoling. There is nothing, I think, in the line of bone and 
joint diagnosis that is much more difficult than telling why a knee slips, 
clicks or locks or gives way of which the patient often complains. 

Now, there is no doubt but what the mechanics of the knee are responsi- 
ble in a fairly large number of cases; there is a bearing surface which must 
work on two curves, which must synchronize in all motions of the knee, and 
once there is a little divergence in the rotating arc of the tibia around the 
condyles of the femur, there is irritation. 

Irritation in a joint, if often repeated, sets up some form of arthritis in 
the joint. A true picture of hj-pertrophic arthritis can be produced in dogs by 
cutting the internal lateral and crucial ligaments and allowing the dog free 
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exercise. It will not be produced if that dog is put in the ordinary laboratory 
cage. He has to be taken out where iic can have free exercise. 

Tiicn, almost universally, those animals will develop a true picture of 
hypertrophic arthritis with spurs, and after they appear the erosion of the 
cartilage starts. That can be traced in definite proportion to the amount of 
c.xercisc the dog has had and the length of time he has had that exercise. 

Often repeated, small trauma has a definite effect on the production of 
erosion of the cartilage. 

There arc two kinds of degeneration of cartilage; One starts at the 
matrix, the other at the surface. The degeneration that starts at the matrix 
is wider at the base, and comes to a cone-shaped end at the surface. It shows 
degeneration starting below. 

I do not believe we see that type of degeneration in purely traumatic 
arthritis. In my experience, the traumatic cases have degeneration of the 
cartilage at the surface, progressing toward the matrix. 

Dr. Murray called your attention to the fact that he shaves the dead 
cartilage off down to the place where he finds normal or glistening hyaline 
cartilage. In many of these eases, especially on the weight-bearing surfaces 
which have had irritation of the joint, we find roughening of the surface, a 
granular surface, a villous-looking surface of cartilage, not villi growing in 
from the synovia, but an appearance of the cartilage that almost looks like 
coarse velvet. When this is cut or shaved off parallel with the matrix, we 
find that depending on the length of the time that the degeneration has 
lasted and the severity of it, we get down to normal hyaline cartilage. That 
will develop from the matrix if it has an area on the matrix’s left. If it has no 
healthy matrix underneath, it will continue that degeneration. 

These cartilage cells on the surface will show condensation of nuclei, 
threading out of the cartilage and poor staining qualities, while down 
below, the nearer you get to the matrix the more normal and growing 
cartilaginous cells appear. Therefore, 1 think we can fairly assume that the 
more rough spots that we have in the joint, whether they are due to irrita- 
tions caused by semi-lunar displacements or fractures, or to a wobb!}'^ 
joint, or to trauma at some distant period which has knocked up small 
pieces of cartilage, the greater the necessity for adequately dealing with 
this pathological tissue. A piece of cartilage which is knocked up away from 
the matrix will degenerate into fibrocartilage in three weeks in experimental 
animals, and then float around in the joint and act as a mechanical irritant. 
We find these things in weight-bearing joints as well as in the elbows 
of boxers and bowlers. The strange thing is that boxers have it more fre- 
quently on the end of the humerus, on the condyles, and the bowlers have it 
on the articular surface of the olecranon. 

Kellog Speed (Chicago, Ilk): Just as we make mistakes in abdominal 
diagnoses, and abdomens are opened for certain things which are found not 
to be present, I find that a similar situation exists in the knee joint. 
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I would like to show tliree slides illustrating some of my experiences in 
the diagnosis of so-called cartilage fractures or injuries in which other things 
were found. The results may be dependent upon these unknown or unex- 
plored or unbelieved complicating pathological conditions, consequently 
the clinical pathological condition may be worth while Inquiring into. 

In a series of three hundred cases, the joint was always found sterile. 
There was osteochondritis in eightj* of them. Pre-existing pathological 
conditions may exist at the time of the diagnosis of cartilage injury, and 
these complications include the various things listed: habitual dislocation 
of the patella, loose bodies in the joint, old arthritis, tuberculosis of the knee, 
abscess, traumatic penetration of the knee, a double patella, ruptured 
tendons, and so on down the list, including osteo-arthritis, peri-articular 
gangliomas, traumatic neuritis, etc. 

All those things must be considered, and thej’’ may have a bearing on 
the outcome and the result after an operation for cartilage removal. 

Thom.a.s H. Peterson (Boston, Mass.): I just want to put in a word for 
you who have not tried the posterior incision as described by Dr. Cave. I 
recently had an opportunity to compare, bed for bed, three different types 
of incisions on a number of cases, and I will say that from the standpoint of 
earlier and more rapid regaining of normal motion of the knee, I have found 
without any question in my mind, that the patients who had the posterior 
tj-pe of incision for the removal of the semilunar cartilage had a much more 
rapid return to normal motion than those who had other tAT^es of incision. 

Dr. Cave, as you know, claims that it is much easier to remove the 
posterior portion of the cartilage that way, and I certainly agree with him, 
although I do not think that it is entirely necessary in every case. On the 
other hand, if you are going to e.xplore the knee as you do in the straight or 
parapatella incisions, the posterior incision is not satisfactory. 

But I do believe that the posterior tjqje of incision gives a much more 
rapid return of normal motion than that of any of the other tj'pes which 
I have had the opportunity to try. 
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T he problem of regeneration of injured nerves is dealt with 
extensively in the literature, but for the most part concerns 
itself with phj^siological experiments on laboratory animals. 
From a practical point of view, we are concerned less with the actual 
physiologjf of regeneration than w'ith the ways and means of ensuring 
that normal ph^^siological regeneration take place in a given instance 
and what may be expected as to prognosis under varjdng situations. 

The problem of ensuring regeneration of nerves has been dealt 
with by numerous authors and is well understood, although modifica- 
tions of treatment are still being originated. The question of prog- 
nosis has evoked many instances of personal opinion, but for the 
most part there has been a failure to substantiate these with clinical 
facts. In this report we shall summarize the experiences of the 
Massachusetts General Hospital for the past ten years with injured 
nerves to the upper extremities, and endeavor to formulate prog- 
nostic guides that ma}’’ prove of assistance to others. 

The study of regeneration of nerves has several inherent difficul- 
ties: The duration of time involved makes it almost impossible for 
one man to follow any considerable number of patients to an end 
result and certainly even in an Institution such as the Massachusetts 
General Hospital, the varying expressions of opinion as to progress 
found on records become very perplexing. Then, too, the determina- 
tion of the exact time at which regeneration may be said to have 
begun and at which it has reached an end stage requires arbitrary' 
decisions and may involve considerable error. More difficult still is 
the definition of what exactly constitutes good and poor results. 

In the past ten j^ears at the Massachusetts General Hospital we 
have found records of 147 instances of injured nerves of the arm. Of 
these we have reasonably good evidence as to the eventual result in 
1 10 or 75 per cent. The results were obtained in eighty-one patients 
* From the Hand Clinic of the Massachusetts General Hospital, Boston. 
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by personal observation in the hand or fracture folIo^Y-up clinics, in 
eleven instances by letter, Avhich at least gives subjective impres- 
sions, and in eighteen instances from information supplied by various 
observers on their records. 

Classification of results, as has been mentioned, is probably the 
greatest stumbling block for the reader of reports on follow-up of 
nerve Injuries. As Pollock and Davis^ point out in the collection 
of reports they have assembled from twenty-one authors, if criteria of 
success are mentioned, which frequently they are not, no two authors 
have fixed upon precisely the same yard stick by which to distinguish 
a good result from a poor one. It has seemed to us that the prime 
requisite by which to determine the success or failure of treatment to 
an injured nerve is the ultimate usefulness of the hand and arm to 
the patient. As it is obvious that what might serve a day laborer with 
complete satisfaction might prove entirely useless to a skilled crafts- 
man or a musician, we have chosen to employ as a standard a hand 
that would prove useful for ordinary occupation and average every- 
day life. We have arbitrarily ruled that a hand with areas of anes- 
thesia or hypesthesia to a marked degree cannot be considered useful 
not only because of the lack of sense of touch, but also because of the 
danger from burns and other injuries. 

With the possible exception of the opponens pollicis, the intrinsic 
muscles of the hand supplied by the ulnar and median nerves are 
individually not of great importance; therefore, it is return of sensa- 
tion that is essential as regards injuries to those two nerves, at least 
in the forearm. Regeneration of the sensory function of the radial 
nerve, on the contrary, is unnecessary for a hand to be considered 
useful, but the motor component must be present in order that a 
hand be so classified. 

It may be said at the outset that in no instance in which physio- 
logical transection of the nerve occurred, have we observed lOO per. 
cent regeneration, either in the sensory or motor components; 
although in a few patients improvement was still taking place years 
after a good result may have been said to have been attained, so that 
it is possible that we have not followed our cases over a long enough 
period of time. Accordingly, we have classified two cases as poor 
results that can be shown to have sensation throughout the nerve 
distribution area, but the hypesthesia is so marked as to interfere 
with the usefulness of the hand. 

As may be seen from Table i, we have classified 84.5 per cent of 
the nerves that we were able to follow for a sufficient period of time 
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as good results. This is a somewhat higher figure than is given in 
most reported series, which average about 65 per cent good results, 
but we have been fortunate in the follow-up of our patients and in 
being able to furnish them occupational and phj'siotherapy over long 
periods of time. In addition, most of the reported series are derived 
from injuries sustained in the last war in which conditions were 
unfavorable both to follow-up and to therapJ^ 


Table x 

RESULTS IN 147 INJURED NERVES OF THE ARM 



Total No. 
of Cases 

End Result 
Determined in j 

Good 

Poor 





No. 

Sutured 

88 

65 

73 8 ; 

5’ 

78 4 

14 

Neurolysis 

45 j 

31 

68 8 

28 

9 ° 3 

4 

No operation 

14 

«4 

100 

14 

100 

0 

Total 

147 

1 10 

74 8 

93 

84 5 

18 


We are not complacent about our results, for in too man}*^ 
instances the technical procedure emploj^ed was unfortunate and 
ill chosen and our results should be improved. 


Table ii 

RESULTS IN FIFTY-FIVE INJURED ULNAR iNER\^S 


1 

j 

Total No. 
Cases 

Results Deter- 
mined in j 

Good 

Poor 

No. 

Per Cent 

No. 

Per Cent 

No. 

Sutured 

32 

21 

65 

19 

90 4 

2 

Neurolysis 

21 

1 1 

52 3 

9 

81 8 

2 

No operation 

2 

i ^ 

100 

2 

100 


Total 

55 

34 

61 8 

30 

88 2 

4 


About one-third of the total number of injured nerv^es %vere ulnar. 
Unfortunately, we could determine the ultimate function in less than 
two-thirds of the cases although the results were considerably better 
than in either the median or radial nerv'^es. 

Most of the injuries occurred at the wrist so that inneiw^ation of 
the intrinsic muscles of the hand was lost. This, while it produces 
some deformity, notablj' abduction and hj^perextension of the meta- 
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carpoplialangeal joints of the fifth and to a lesser extent of the fourth 
finger and loss of the adductor of the thumb, results in surprisingly 
little incapacity. Regeneration of the motor component of the ulnar 
nerve almost invariably took place, although it apparently lagged 
behind the sensory nerve. In no case, however, have we observed the 
return of function of the adductor of the fifth finger. 

The intrinsic muscles supplied by the ulnar nerve undergo 
extensive atrophy when the nerve is divided; and before function 
can be re-established not only must the nerve regenerate, but the 
muscle must develop enough tone and strength to perform its func- 
tion. Therefore, it is not surprising that evidence of motor regenera- 
tion lags well behind sensor}* regeneration. As regards the adductor 
of the fifth finger, we believe that our lack of success is attributable 
to incorrect splinting in the past in that not enough attention was 
paid to keeping the fifth finger in adduction. Harmer- has achieved 
some brilliant results by the use of ingenious splints. 

It is of interest that sepsis plaj'ed no part in our poor results 
since in six instances all did well. It is doubtful whether age is of 
importance as a prognostic factor, for although the patients with 
good results averaged twenty-one years old and those with poor 
results thirty-one years, yet of the four over fifty years, all had good 
results. 

The time interval between injury and operation is usually con- 
sidered of paramount importance. Most surgical textbooks infer that 
immediate suture is more likely to be successful than a secondary 
suture. Of our patients, those sutured within six hours of injury 
showed eight good and one poor result, whereas of those sutured one 
month or more after injury eleven were successful and one was a 
failure. Four of the latter were over two years and one was four years 
following division. 

It is obvious that in determining the rate of regeneration one 
must know the distance from the site of injury to the termination 
of the nerve as well as the time inter\’-al between regeneration and 
either operation or, in instances in which no operation took place, 
the injury. In dealing with patients, neither of these factors usually 
is known and must be estimated. In our cases the distances were 
estimated and are probably accurate within reasonable limits. The 
time interval was taken from the first visit to the clinic after regener- 
ation was noted to be complete. As several weeks may have passed 
between visits, there may well be a large error here, but certain!}* 
the error favors a conservative estimate. 
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The average estimated rate in seventeen cases was 1.24 mm. a 
day. The extreme range lay between 3.6 and 0.58 mm. a day. The 
true rate is probably closer to i .5 mm. 

The nerves that were not divided and did not require suture were 
in large part associated with fractures around the elbow. Two of 
these were not operated upon, three were merely freed from sur- 
rounding scar tissue, and eight were transplanted at the elbow. Both 
of the failures occurred in attempts at transplanting. 

Because of the fact that many of this latter group did not have 
complete physiological division, it is impossible to determine the rate 
of regeneration. However, in these cases an average interv’^al of eleven 
weeks occurred before beginning regeneration was noted and it was 
some thirty-six weeks before regeneration was complete in the aver- 
age case. The extremes lay between one and twenty-eight weeks 
before regeneration began and between six and eighty-seven weeks 
before it became complete. The times, it may be said, fairly closely 
paralleled the estimated distance necessar}^ for the regenerating 
nerve fibers to traverse. It was in two of these cases that our only 
complete return of motor function occurred. 

It is of interest to note that all four of the failures we have 
recorded were attributable to improper technic. In the first instance 
a neuroma, which should have been excised, was split lengthwise and 
the distal nerve embedded in it. In the second case the nerve was 
sutured under too much tension. The third case involved an acci- 
dental severance of the nerve on attempting a transplantation at the 
elbow; and in the last Instance a ner^'e was transplanted that appar- 
ently had been so traumatized that a resection and suture should 
have been performed. 

Injuries to the median nerve comprise our largest group, both in 
the total number and in those we were able to follow. 

The site of injury was about equally divided between the palm 
of the hand, where usuallj'' digital nerves were cut, and the wrist. 
A few digital nerves were severed in fingers and a few median nerv^es 
injured in the forearm and upper arm. Unless the ner%fe was involved 
in the upper arm, serious motor impairment was limited to the 
opponens pollicis, for the abductor of the thumb and the first and 
second lumbricals are relatively unimportant muscles as regards 
function of the hand. It is of interest that we have seen four instances 
of division of the median nerve in the wrist without paralysis of the 
opponens pollicis, indicating, that in these instances, either the 
motor branch arises from a higher level than is usuall}' supposed or 
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that the muscle is innervated by another nerve. In addition one 
patient with ulnar and radial palsy associated with a fracture 
developed paralysis of the opponens without other evidence of 
median involvement. The median nerve was explored and found 
intact. Function eventually returned as the ulnar and radial nerves 
regenerated. From our follow-up studies we have found that good 
function has returned to the opponens in three cases out of six. In 
two of the three failures, function was taken over by the adductor, 
satisfactory for all but the most delicate movements. The third 
patient who had also an ulnar paresis required a tenorraphy. In 
general, by the time that sensation was complete, motor function had 
also returned. 

T.vuun III 

Tir.SliUTS IN rilTY-SCVCN INJVUl'D MEDIAN NERVES 



1 

1 Total No. 
of Cases 

1 Results Deter- 
mined in 

1 

' _ 1 

1 Good 

Poor 

! No. 1 

Per Cent 

No. 

Per Cent 

No. 

SvUvircd 

45 

1 

36 1 

So 

20 

80. 5 

i ” 

Neurolysis.. 

1 1 

8 1 

/ 2 . i 

S 

100 

0 

No oper.ntion 

I 

1 


I 


0 

Total ' 

57 

45 

78 0 

I 37 i 

1 

82 2 

7 


The age of the patient certainly played no part in median regen- 
eration, for while our good results averaged thirty years old, our poor 
results were only twenty-three. 

The time interval between injury and suture was apparentij'^ 
more important than in the ulnar nerves. There was but one failure in 
ten nerves sutured within the first few hours following injury, while 
there were five failures out of twenty-one sutured more than three 
weeks following division. Only one successful suture was accom- 
plished more than one year following injury, although five were over 
six months old. Sepsis again played no part, for in four instances all 
attained good results. 

An estimate of the rate of regeneration was made as in the ulnar 
nerves. This was determined in twenty-one cases to average 1.09 
mm. a day. The extremes lay between 2 and .50 mm. a day. 

Of the nerve injuries that did not require suture all but two were 
associated with fractures, mostly of the upper humerus. These two 
followed aneurysms of the brachial and axillary arteries, and both 
successfully regenerated. 
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We could determine in only two instances when regeneration first 
became manifest, these were in twelve and seventy-seven weeks and 
regeneration was complete in fifty-two and r 56 weeks, respectively. 
In four other patients completion of regeneration occurred in eight, 
seventeen, eighty-one and 104 weeks. As in the ulnar nen’-es the 
longer intervals were associated with a greater distance to be 
traversed by the regenerating nerve fibers. 


Table iv 

RESULTS IN THIRTY-FIVE INJURED RADIAL NERVES 


• 

i 

Total No. 
of Cases 

1 Results Deter- 
1 mined in 

Good 

Poor 

1 

! No. 

1 Per Cent 



No. 

Sutured 

I I 

8 

72.7 

3 

1 

37-5 

5 

Neurolj'sis 

13 

13 

100 

I I 

84.6 

2 

No operation 

I f 

I 1 

1 

100 

1 1 

100 

0 

Total 

35 

32 

91.4 

25 

1 

: 78.1 

7 


As may be seen in Table iv we have been able to trace the results 
of only thirty-two injured radial nerves and of these only eight had 
required suture. They are an interesting group, however, for the 
criteria of a good result depend almost entirely on motor regenera- 
tion. The area of sensation in the hand supplied by the radial nerve 
is variable, inconstant and may in large part be taken over by a 
“spread” from the median distribution.^ It is of interest that once 
we observed sensor}’ regeneration, though Bristow^ says it never 
occurs. 

Our poor results in sutured radial nerves are surprising, for an 
average of the twenty-one authors quoted by Pollock and Davis’ 
indicates that the radial nerr^e should have the best prognosis and the 
ulnar the poorest, just the reverse of our series. However, the 
sparsity of our cases and the fact that all but two, both of which 
were successful, were sutured earh’ in the ten-year period that we 
are examining may account in part for the discrepancy. It is perhaps 
also important that all the radial nerves were severed in the upper 
arm, and that the axones, certainly those of the sensory component, 
had a rather longer distance to traverse than in the cases of the ulnar 
and median nerve transections. 

The cases are too few to attempt statistical analysis, but it may 
be mentioned that the three patients with good results averaged 
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sixteen years of age and were operated upon one and six-tenths 
months after injury, Avhile the five with poor results aA^eraged 
thirty-six years of age and repair of the nerves was not attempted 
until eight months after injury. Both sutured nerves in the two 
wounds that became infected regenerated. The rate of regeneration 
could be computed in onlj* one patient, in n'hom it rvas r.2 mm. a 
day. 

hr the thirteeir patients whose radial nerves at exploration did 
not require suture, the results were much better. It is probable that 
in at least one of the two poor results the nerve was so damaged that 
resection and suture should have been done. In all except two, these 
cases were associated with open reduction at which time the nerve 
was found caught between fragments or embedded in callus. Of the 
remaining two, one was involved in an aneurj'sm of the brachial 
artery and the other with a cut of the upper arm; but although the 
nerve was found undamaged at operation, function never returned. 
In this group regeneration required an average of twenty-five weeks 
for completion, with extremes of four and fifty-two weeks. Two of 
the successful results followed operation more than a year after the 
injury. 


T.^ble V 

RESULTS IN FlFT\'-ONE NERVES INJURED IN ASSOCIATION WITH FRACTURES 



Total 
No. of 
Cases 

1 

Results Deter- 
mined in 

1 

Good 

Poor 

No. 

Per Cent 

No. 

Per Cent 

No. 

Radial 

Sutured 

I 1 

1 


I 


0 


Neurolysis 

12* 

1 1 


10 


2 


No operation 

I 1 

\ 1 


1 1 


0 

Median 

Sutured 

0 

0 


0 


0 


Neurolysis 

3 

3 


! 3 


0 


No opcr.ation 

i 2 

2 


2 


0 

Ulnar 

Sutured 


2 


2 


0 


Neurolysis 


1 

. . . , 

1 1 


1 


No operation 

■ 

1 5 

— 

5 


0 

Total 

1 

1 

■ 

B 

pa. 1 

45 

95-7 

2 


In eleven cases in which radial palsy was associated with fracture, 
no operative interference was adjudged necessary. Surprisingl3% all 
the patients attained satisfactory results. In some instances it is 
impossible to say upon what basis this judgment was made. In 
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several, however, it is clear that only a partial palsy was found on 
clinical examination and it is probablj’^ safe to conclude that many 
of the cases could be so classified. Three of these were radial palsies 
that occurred following open reduction. Nevertheless, an average of 
six and five-tenths weeks was required before beginning regeneration 
was noted on the record and it was at an average of twenty-seven 
weeks before function was complete. 

We have considered it of sufficient interest to record separately 
the results of nerve injuries associated solely with fractures. 
(Table v.) 

They have all been considered separatel}'^ under the headings 
of the various nerves, but we have grouped them together, primarily 
to show how seldom it has been found necessarj'^ to suture nerves so 
injured and also to indicate what good results ma}' be expected. 

Both poor results have been recorded before; the radial neix^e was 
one which presumably should have been resected and sutured and 
the ulnar nerve was the one that was inadvertently divided while 
attempting a transplantation at the elbow. 

Three of the nerve injuries followed rather than preceded open 
reduction, in each instance the operative note mentioned freeing the 
nerve and gentl)'’ retracting it out of harm’s way. It has been called 
to our attention that even with the greatest gentleness and utiliza- 
tion of every precaution accidents such as these may occur. In one 
instance the radial nerve was gently retracted with a single layer of 
rubber tissue from which was suspended a “Mosquito Snap.” Even 
this delicate retraction proved excessive and a radial palsj- that did 
not clear for six months resulted. One cannot advise the policy' of not 
identifjdng neix^es, for many would be inadvertently severed were 
this followed; but it is certainly true, that once the position of the 
nerve has been determined, the less interference with its course the 
fewer will be the subsequent nerve palsies. Nerves are freed from 
their normal relationships to a far greater extent than is usually 
necessary. 

In our series, no ner\-e was permanently injured by operation, 
except the ulnar nerve mentioned above. By far the greater number 
of these nerve injuries were treated by neurolysis. In many instances 
this was attendant upon open reduction, but in others the decision 
to operate was made irrespective of the fracture. There has always 
been discussion as to the value of neurolysis as a therapeutic proce- 
dure, for if left alone, sa\' the opponents, would not most of these 
nerves regenerate spontaneously? 
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No satisfactory single test has yet been devised to determine 
■svhether a given nerve vill regenerate or not. The presence of a 
partial palsy or reduced sensation rather than paralysis and anes- 
thesia is undoubtedly as good an indication that waiting may be 
pursued profitably as any other. 

Frequently, the pathological condition found at operation justi- 
fies in most minds operative interference, and we may also point to 
those not infrequent instances of palsy coming on a long time after 
fracture of which we have two cases, in one of which weakness and 
hypesthesia did not become noticeable for twenty-one years, as 
further evidence that neurolysis may be advisable. These latter are 
associated particularly with fractures about the elbow causing 
impingement on the ulnar nerve. But after all, it is only by demon- 
strating that function has returned to nerves following neurolysis in 
which a sufficient period of time had elapsed for spontaneous regener- 
ation to take place before operative interference was undertaken that 
we can answer the objections to the procedure with much conviction. 
Of our cases, twenty were subjected to neurolj'sis irrespective of the 
associated fracture. Of these, four operations were performed more 
than six months following the fracture, two were operated upon at 
the end of a year, and on three neurolysis was done three, four and 
eighteen years following fracture, all with successful outcome. It is 
impossible to prove the value of the operation in the remaining 
eleven cases, doubtless in some it was unnecessary, but we feel 
certain that as a therapeutic procedure it has a definite and impor- 
tant place. 

Because of the difficulties in determining the extent of nerve 
injury and in recognizing the presence or absence of regeneration 
occurring spontaneously or after operation, a special study has been 
made in selected cases in hopes of developing more exact methods of 
examination than are usually employed. The familiar clinical tests 
for the presence of sensory loss, weakness, atrophy and vasomotor 
changes are all essential and need not be enlarged upon other than 
to emphasize their importance in following the course of all nerve 
injuries. There are many occasions when these tests are not conclu- 
sive until a period of months has passed and one looks for a more 
sensitive means of detecting early regeneration. This situation arises 
particularly in relation to the radial nerve where motor return may 
occur before sensory changes, in combined radial and median nerve 
injuries in which it is difficult to separate their sensory areas because 
of overlap, in facial paralysis in which sensory changes are not 
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present and in other cases in which sensory examinations are for some 
reason unsatisfactory. 

Electrical tests have been tried with hopes of securing more 



Fig. I, Diagram showing normal strength-duration curve 
(lower) and when reaction of degeneration was present 
(upper). Galvanic response obtained as indicated by 
arrows. Faradic response only with electrical excitability 
as indicated by lower curt'c. 

information concerning the state of the nerve, but have not solved 
the problem of concluding at an early date whether the nerve is 
completely severed or if there is regeneration. The galvanic-faradic 
tests for reaction of degeneration have been used for years but 
perhaps the limitations have not always been recognized. Since this 
phenomenon was described by Erb, in 1867, more complete studies 
have been made on electrical excitability of muscles. It has been 
shown that to obtain a contraction the stimulating current must 
have a definite strength (volts) and duration (milliseconds). There 
is a known relationship such that for ever}' given voltage there must 
be a certain duration of current flow; the greater the voltage the less 
time it must be applied to obtain a liminal contraction. This relation- 
ship may be plotted in the form of a graph known as a strength-dura- 
tion curve. A normal curve is illustrated in Figure i, giving a fairly 
accurate visualization of the electrical excitability of the muscle 
tested. With degeneration of the motor nerve to a muscle there are 
changes in electrical excitability as is well known. The strength and 
duration of stimulating currents must be increased to procure a 
contraction and this decreased excitability is reflected in the curve as 
shown in Figure i . When testing with galvanic and faradic currents 
one is actually determining two points on this excitability curve. The 
galvanic stimulation corresponds to the longest duration of stimulus 
and the faradic to a much shorter stimulation for each impulse. The 
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voltage is not measured with faradic stimulation and noted only 
rou2:hlv with galvanic and in both instances is limited bv the toler- 
ance of the patient as high voltages are painful. The reason a faradic 


n.CXC« CAIttl ULNAfttS 



Fig. 2. Voltage-capacity cur\'es in ulnar ner\'e injury 
showing normal control and progressive improvement 
in affected muscle over a four months’ period. 

response is not obtained in denervated muscle is shown diagrammati- 
cally in Figure i for with the voltage tolerated there is not sufTicient 
duration to produce a contraction. Determining chronaxy also 
amounts to observing accurately one arbitrary point on the strength- 
duration curve from which deductions as to excitability are made. 
It, therefore, becomes apparent that determining the whole strength- 
duration curve is a more complete and accurate measure of electrical 
excitability. 

In selected cases we have used this method of observation to 
follow the course of nerve regeneration or to determine the extent of 
nerve injury. The technic employed consisted of using either a small 
bore hypodermic needle as stimulating electrode or a small zinc disc 
with electrode paste. A large dispersive electrode was attached to the 
opposite pole of the stimulating machine. The end point was taken 
as the just visible contraction of the muscle as indicated by move- 
ment of the needle or skin over the muscle with varying strengths of 
stimuli. The stimulator was designed by Grass, of the Harvard 
Medical School, and allowed the use of stimulating currents varying 
in capacity from 10- 001 microfarads and in voltage up to 400 volts. 
Suitable series and shunt resistances were coupled in the stimulating 
circuit to minimize the effect of varying skin resistances. The 
condensers of larger capacities are known to discharge over a longer 
period of time and this relation of capacity- to time can be expressed 
by a simple mathematical formula converting capacity readings 
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to milliseconds. In these observations, however, onlj' the capacities 
were recorded and plotted against the voltage on logarithmic paper 
forming a voltage-capacity curve comparable to those described by 

ctoucToa m.uo« 



Fig. 3. Voltage-capacity curves in median nerve 
injury showing progressive loss of excitability. 


Rosenblueth® in his recent studies on degeneration of mammalian 
muscle. Observations were made in ascending and descending order 
with control readings on comparable unaffected muscles of the 
opposite extremity when possible. 

A typical normal voltage-capacity curve is shown in Figure 2. 
The changes effected by injury to the motor neiA’^e are also illustrated 
in the same figure. This case is that of a patient with neurofibroma 
in the region of the elbow, but not attached to the ulnar nerve. This 
tumor was removed surgically with some difficulty due to local 
hemorrhage. Postoperatively there was complete ulnar nerve paraly- 
sis and it was not known whether this was due to inadvertent injury 
from instruments or to damage by hematoma. Electrograms were 
first done four months postoperatively at which time there was 
clinically no sign of regeneration either motor or sensory. Sensory 
testing was complicated by excessive scar tissue of the forearm m 
relation to the tumor and was of little value. The results of the elec- 
trical tests are illustrated and show the gradual improvement m 
excitability in the flexor carpi ulnaris muscle before this could be 
determined clinically, thus allaying fears that the nerve might have 
been severed. 

In another case of a bo}’^ who fell on a milk bottle severing tendons 
and nerv'^es in the wrist and hand the opposite results were obtained. 
The abductor pollicis brevis and opponens muscles were affected and 
these muscles were tested by the same method for signs of spontane- 
ous regeneration. The voltage-capacity curves are shown in Figure 3 
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and demonstrate progressive loss of excitability from which it was 
concluded that spontaneous regeneration could not be expected and 
an operation was performed. 





D 


Fig. 4. Voltage-capacity curve in radial nerv'e injury. Curve 
D sliows the normal control, also return to normal after 
one year of the affected muscle. Curves a, b and c show 
the course of electrical e.\citability in the interim. 


The next case is that of a man who received a stab wound in the 
middle of his upper arm with resultant infection and sudden hemor- 
rhage two weeks later for which he was operated upon. The hemor- 
rhage was controlled but there was noted later complete radial and 
median nerve paralysis, these structures not having been identified 
at the time of operation. The problem here was to decide whether or 
not the nerves in question might spontaneously regenerate. The arm 
was splinted, the patient received phj^sical therapy and the excitabil- 
ity of the denervated muscles was tested from time to time. The 
results appear in Figures 4 and 5. The flexor carpi radialis and exten- 
sor carpi radialis muscles were examined and interestingly the first 
sign of improvement was noted on the day he was scheduled to 
enter the hospital for exploration. This procedure was cancelled and 
he has gone on to complete recovery of function. 

Another case was referred to this clinic for question of exploration 
and possible suture of the radial nerve. He had received a stab wound 
above the elbow five months previously with complete radial nerve 
paralysis and no clinical signs of regeneration. Electrical examina- 
tions were done and one month later, when repeated, showed the 
first signs of regeneration other than some tingling in the thumb, 
indicating that regeneration might be expected to occur spontane- 
ously. (Fig. 6.) 
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We wish to point out and emphasize that a single examination of 
the electrical excitability of a muscle will not indicate the state of the 
nerve in question. For five to seven daj-s after even complete sever- 



jt 

Fig. 5. Voltage-capacity curves in median nerve injury 
showing progressive spontaneous improvement in 
electrical excitabilitj'. 



Fig. 6. Spontaneous regeneration in radial nerve injury 
as indicated by approach to normal of the voltage- 
capacity cun'c. 


ance of a nerve the electrical excitabilitj' of the muscle is normal. 
There then develops a progressive loss of excitability which is mani- 
fested by loss of faradic response and changes in the strength-dura- 
tion curves as shown. The first signs of regeneration as indicated bj' 
electrical examination of the muscle do not appear for an appreciable 
length of time, months usually, whether one tests with the faradic 
coil or by the method used here. Repeated determination of voltage- 
capacity curx^es has given us some quantitative information as to the 
extent of neix'e injury, whether partial or complete and also m 
special cases has revealed signs of regeneration before noted other- 
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wise. We have the impression that sensor}' regeneration precedes 
electrical improvement, but no statistical evidence. Tinel’s sign has 
been unreliable in a small number of cases. In the majority of cases 
on record careful sensory examination has been the most reliable 
early sign of regeneration when such a test was possible. When 
sensory findings were unreliable, voltage-capacity curves have been 
very helpful in making an early prognosis. Galvanic-faradlc testing is 
useful in differentiating hysterical from organic paralysis and in 
rough quantitative estimates of the degree of injury, but of little 
value in detecting early regeneration. 

We conclude that a quantitative method of determining electrical 
excitability of denervated muscle such as the voltage-capacity curve 
is of value in judging the extent of nerve injury, in detecting early 
signs of regeneration and in following the course of repair. It may 
also prove of assistance as an objective test evaluating the usefulness 
of various therapeutic procedures particularly physical agents such 
as heat, massage and electrical stimulation. 

TECHNIC 

We have neither originated nor employed any departure from 
standard surgical practice. We believe strongly in a careful physical 
examination to determine the exact amount of damage done in any 
fresh injury. If we see a patient within a few hours after the accident, 
we hope his Avound has not been contaminated further by well 
meaning bystanders and even doctors. 

One detail that we lay particular emphasis upon is the liberal use 
of normal saline solution. While operating upon a hand recently 
injured it is not uncommon to use ten or twelve liters, constantly 
running a stream of it into the wound. Even in an old case the inci- 
sion is frequently flushed with saline and only Avet sponges are used. 
An anatomical dissection is performed, the nerve ends isolated and 
carefully approximated AA-ith fine silk, care being taken that the 
stitches traA'erse only the epineurium. The question of funicular 
apposition is frequently raised. It seems reasonable to suppose that 
axones Avill proA'ide better function if they are alloAved to progress 
doAATA their proper funiculus, and that poor function despite regenera- 
tion may be attributable to their not finding the proper patliAA'ay. 
HoAveA-er, in Bell’s palsy, though there is no diAusion of the nerA'e 
and consequently no loss of funicular apposition, regeneration is 
frequently only partial. At all eA*ents, the impossibility of correctly 
aligning the funiculi at nerve suture is A-ery apparent at operation. 



290 MARBLE ET AL.— REGENERATION IN NERVES 


and we suggest only that rotation be eliminated as much as 
possible. 

If the wound has been contaminated and sepsis appears likely, we 
still advise nerve suture; for even if the worst occurs and the suture 
is a failure, the ends will more likely be in apposition and secondary 
suture facilitated. 

If the injurj^ is an old one, the nerve ends are freed from the 
surrounding scar tissue and sectioned with a sharp knife until normal 
appearing nerve tissue is demonstrated, thus disposing of scar tissue 
and neuromas before suturing. If retraction of the nerve ends has 
been excessive or if too much damaged nerve has had to be sacrificed 
to make suture without undue tension impossible, even with utiliza- 
tion of joint mobility, one must do what one can to attain more 
length. This can usually be accomplished in the ulnar nerve by 
freeing and transposing the nerve anterior to the medial epicondyle. 
The median and radial nerves cannot be extended as far, but con- 
siderable length may be gained by freeing the nerve throughout a 
large part of its course. The most spectacular success we have 
attained in this manner was in the case of a twenty-one year old girl 
who four years before coming to us had severed both the median and 
ulnar nerves in the raidhumerus region. No attempt at ners’^e repair 
had ever been made. At operation the proximal ends of both ner%'es 
had retracted seven inches so that the}' lay under the pectorahs 
major muscle. Freeing them for a considerable distance with gentle 
traction, supplied enough length so that they could be sutured with 
the arm in extreme adduction. Three years later she had regenerated 
sensation to all but the tips of her fingers and has enough motor 
regeneration to play the piano. 

We have lately attempted to gain length by planning a multi- 
staged procedure. This entails suturing the proximal and distal 
neuromas together under rather more tension than would be desir- 
able in a nerve suture, and, if in the forearm, with the wrist in acute 
flexion. During the succeeding two to six weeks, the wrist is gradually 
extended, thus stretching the ner\'e. When this has been accom- 
plished, the neuromas can be excised and the ends approximated 
with the wrist again in a flexed position. This operation has been 
performed too recently to allow of our judging of its success. We have 
had no experience with the fibrin nerve sutures as advocated by 
Young and Medawar.® 

All arms with sutured nerves are placed in plaster splints post- 
operatively. These are designed to fulfill two purposes: The first is 
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to ensure that no added tension will be placed on the suture line, and 
the second is to prevent excessive stretching of denervated muscles. 
We follow in large part the principles laid down by Harmer- on the 
subject of splinting. 

Usually the original cast is not removed for two weeks, at which 
time the wound is inspected. By the end of three or four weeks the 
primary function of the cast has been fulfilled and the task is now one 
of rehabilitation. Splinting to protect the paralyzed muscles must be 
continued, but the position of function is now assumed and the 
patient sent to the occupational and physiotherapists. We believe 
that these two play a large part in whatever success we attain. Our 
patients for the most part co-operate and many return several daj's a 
week for months at a time in order to receive treatment. The}' are 
meanwhile followed at regular intervals in the Hand Clinic, where 
progress is noted and suggestions made for further treatment. 

SUMMARY AND CONCLUSION 

This report summarizes the results in 1 10 injured ulnar, median 
and radial nerves, treated at the Massachusetts General Hospital 
during the years 1931 to 1940. Eighty-four and five-tenth per cent 
were considered to have shown satisfactory end results based on 
arbitrary criteria. Ulnar ners'es successfully regenerated in 88 per 
cent, median in 82 per cent and radial in 78 per cent of their total 
numbers. 

It could not be established that the age of the patient, the 
presence of infection in wounds or the time inteiA'al between injury 
and treatment had any bearing materially upon the eventual out- 
come. The average rate of regeneration lay between i and 1.5 mm. 
a day. 

Nerve injuries associated with fractures are discussed separately 
and are shown to regenerate successfully in 95.7 per cent of their 
total number. 

A new technic of determining electrical excitability in peripheral 
nerves is described and methods of treatment are outlined. 
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DISCUSSION 

Arthur L. Watkins (Boston, Mass.): It is frequently difficult to tell 
the degree of nerve damage, or at an early date whether or not regeneration 
may be expected to occur spontaneously, in spite of good clinical examina- 
tion as for sensory impairment or motor loss, atrophy, and so 
forth. 

This is particularl3’^ true of radial nerve injuries in which it is known 
that sensorj’^ losses maj' come after sensor^' return, maj^be after motor 
return, in combined median nerx'e and radial ner\'e injuries in which the 
sensory areas overlap, in fascial nerve injuries in which the sensorj' loss is 
not present and in some cases in which sensorj'^ tests are not reliable. 

Frequently, electrical examinations are made to give additional infor- 
mation, particularlj^ galvanic and faradic testing. This has not been 
entirely successful. Ever since 1867, when Erb described the reaction of 
regeneration, there has been more learned with electrical excitabilitj' of 
nen^es and muscles. 

It has been shown that in order to get response to electrical stimulation 
a certain voltage of current is necessary, and also a certain tj'pe of stimulus. 
Therefore, 3mu must have both strength and duration for an3" indh'idual 
stimulus in order to get muscular contraction. 

If 3’’ou take stimulation with varying currents in var3’’ing durations, 
you can plot curt'es which will give an example or show just what the 
electrical excitabilit3' of the muscle in question is in a fairty accurate way'. 
As you increase the voltage and lessen the time, the shape of the curce 
goes up. When reaction to regeneration is present, there are changes in 
this curve. More voltage is required and also a greater length of duration 
of stimulation is needed for each individual voltage required. 

In other words, the curve tends to shift. The relation between these 
changes in the faradic and galvanic test is obtained, while with your long 
duration 3'ou get a response when reaction to degeneration is present. 
With faradic stimulation, 3'Ou have a much shorter time inteiA'al of stimu- 
lation for each impulse as it comes in, and the voltage is limited by' the 
apparatus and the tolerance of the patient, so that with faradic current 
3'Ou would only have an area in here where 3'ou can get a response. If you 
do not get a response, there is an alteration in the excitability'. 

We have used in selected cases a means of testing this excitability' by 
an apparatus with wWch you can measure the discharges of condensers and 
also the voltage by' meters, by' using a needle electrode or occasionally' 
surface electrodes as a stimulating electrode, and large dispersive electrodes 
with the other poles. 

He had a case of an ulnar nerv'e injury of an individual who had a 
tumor in the region of the elbow which was removed, and there was a 
good deal of hemorrhage. Following this, it was noticed he had an ulnar 
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nerve paralysis. The question arose whether or not the nerve had been 
cut, or whether spontaneous regeneration might here be expected. 

Excitability tests were done at varying interv'als. Sensory tests could 
not be done, because of the extensive scar tissue over the forearm. This 
was our only means of telling at an early date whether or not degeneration 
might occur. 

A couple of months after the patient was first seen, there was an im- 
provement noted as less voltage was noted, indicating probably regener- 
ation would recur without the need of operation. 

In a similar case, but in a median nerve, there was no improvement, 
therefore, operation was performed. 

I wisli to point out, however, that even with these tests a definite 
length of time must be waited before signs of regeneration occur electri- 
cally. It may be a matter of months, depending on the length of distance 
from the site of injury to the muscle being examined. In general, the sensory 
tests are probablj" the earliest signs of regeneration. Where they are not 
possible or unsatisfactory, we believe that this method of testing is helpful. 

F. J. Tees (Montreal, Quebec): I am delighted to see the excellent 
results that Dr. Hamlin and Dr. Marble reported in the care of the medians 
and ulnars. During the last year of the First World War, we had admitted 
to the Granville Canadian Special Hospital, where I was working, some 
500 patients with peripheral nerve injuries. W^e made it a rule, of course, 
not to attempt treatment of these patients until at least three months had 
elapsed after healing, and we found that of that number, only 1 50 were 
referred for operation, wliich meant that a great many of these war nerve 
wounds would recover spontaneously. 

Ofthe 1 50, roughly one-half came for suture and one-half for a neurolysis. 

I have a very firm belief that the important thing in nerve suture is 
to get end-to-end apposition, and I think Henry Marble’s seven-inch gap 
is perfectly wonderful. We managed to close a four-inch gap in an ulnar 
nerve in the forearm and thought that was pretty good. 

One method that I think is of importance when a large gap is found is 
to do the two-stage operation; that is, first of all to free the nerve up and 
down, approximate the bulbs, and close up; then at a later stage do the 
final end-to-end suture. 

What I think is perhaps the most important thing of all in attempting 
to do the nerve suture is to avoid rotation of the nerve. Those who have 
had experience in nerve suture will realize how even in the atrophied end 
of a nerve you can make out the little pattern of the nerve bundles corre- 
sponding with the nerve bundles at the pcriplieral end, and one should 
make every attempt to get those two patterns to correspond. 

Our experience was totally different from that reported by Dr. Hamlin, 
because our recoveries in the muscular spiral or radial nerve were immensely 
better than in the medians and in the ulnars. 
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We thought that the reason whj^ the radial nerve recovered so much 
better was because it has just a gross movement to do, that is, it is just 
responsible for the dorsal flexion of the wrist and fingers, while the ulnar 
nerve is asked to do such opposite things as separating fingers and bringing 
them together. If the least amount of torsion is present, one can easily see 
how that is disturbed. 

We did have one rather interesting case which I wish to report. Our 
cases were alwaj's admitted to the care of the neurologist. This man 
was admitted with a paralysis of the deltoid muscle and he had a small 
wound at the back of his shoulder. Colonel Mackay, who was in charge 
of the medical side, had an x-raj' taken which shows a little square piece 
of shell fragment lying behind the head of the humerus, and more as 
a joke he referred the case to the surgical side for, as he said, "suture of 
the circumflex.” 

We reflected the lower border of the deltoid and located that little 
piece of shell fragment Rung on the bone. We were luckilj’^ able to find the 
proximal end of the circumflex and the two distal ends. The circumflex is 
not much bigger than the piece of lead in a lead pencil, but we were able 
to draw the ends together and left it at that. 

To our amazement, the man had a definite recovery within thirty 
days after the operation, which leads me to think that the nerve makes a 
pretty good tr}" to find its way down to the distal ends. 



SPIRAL AND OBLIQUE FRACTURES OF THE 

TIBIA* 

A METHOD OF TREATMENT 
Carleton Mathewson, Jr., m.d. 

Associiite Professor of Surgery, Stanford University School of Medicine 
SAN FRANCISCO, CALIFORNIA 

A better understanding of skeletal traction coupled with 
the use of the fluoroscope in the closed reduction of frac- 
tures has lead to a decrease in the indications for open 
operation. However, with the proper surgical technic the risk associ- 
ated with open reduction is so slight that one should not hesitate to 
operate in order to bring about those conditions necessary for rapid, 
complete healing and early return of function. 

We do not wish to reopen the controversy regarding the selection 
of cases for open operation at this time. On the Stanford Surgical 
Service at the San Francisco Hospital we consider the danger of ’ 
delayed union and nonunion following spiral and certain oblique 
fractures of the tibia so frequent that prompt open operation is 
justified. It is believed that the accurate reduction and rigid fixation 
attained at operation will assure early union provided early weight 
bearing is instituted. It seems necessary to add that such a position 
must be qualified according to organization, personnel, equipment 
and patient. 

It is common knowledge that prolonged immobilization of a frac- 
ture often leads to atrophy of the neighboring musculature and fixa- 
tion of joints. This explains current enthusiasm in regard to the early 
mobilization of joints and the early introduction of physiotherapy. 
It is, however, impossible to maintain complete fixation of a fracture 
of most long bones and at the same time institute early physio- 
therapy. The removal of fixation apparatus for the introduction of 
motion and massage results in delaj'^ed union more often than is 
generally recognized. On the other hand, we have come to recognize 
that even though it is necessary to maintain complete Immobilization 
of joints in the vicinity of a fracture, one may avoid impairment of 
motion in the joints and atrophy of nearby musculature by Institut- 

* From the Stanford University Surgical Service, San Francisco Hospital, Unit of 
San Francisco Department of Public Health. 
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ing early active use and weight bearing. Early weight bearing seems 
also to maintain the circulatory status of the part and to speed up 
calcification of the callus, leading to early solid bonj’^ union. 

It has long been recognized that use of wire is a simple and 
efficient means of achieving accurate fixation in the open reduction 
of fractures, and that its use necessitates the introduction of a 
minimum of foreign material which might retard union. The disad- 
vantages, however, have been that silver or other nonoxidizing wire 
was not strong enough to maintain fixation, particularly in that t3'pe 
in which there is no weight bearing surface at the site of fracture. 
Steel wire of suitable strength had the disadvantage of oxidation 
with reaction about it. 

The introduction of rustless steel wire for the fixation of fractures 
soon after the use of stainless steel in the manufacture of surgical 
instruments seems to have overcome these disadvantages and 
because of its tensile strength and durability allows us to return to a 
simple means of internal fixation. It -is important, however, to 
emphasize that in all tj-pes and forms of internal fixation the actual 
fixation of the fracture is maintained through an external splint. It 
was not until the advent of the nonpadded plaster cast that it 
became possible, even with the combination of internal and external 
splinting, to immobilize completely' certain types of fractures to the 
point of weight bearing. 

With these considerations in mind we ha\'e attempted to devise a 
means of treating spiral fractures of the tibia which will allow first, 
accurate reposition of the fragments, second, complete fixation of the 
fracture and third, earh' weight bearing on the fractured limb. The 
method of treatment outlined here cannot be called a new treatment. 
It is the combination of several principles previously^ suggested which 
has enabled us to work out a satisfactory- method of treatment for 
spiral and certain oblique fractures of the tibia. 

DETAILS OF OPERATION' 

Under spinal anesthesia a Mathews’ pin is inserted through the os 
calcis and a properly fitting stirrup so applied as to avoid any motion 
of the pin in its longitudinal axis. The limb is then placed on a 
Bohler frame (Fig. i a) so that the knee is flexed at right angles to the 
long axis of the body, with the buttock resting firmly on the operat- 
ing table. A small pillow is placed in the popliteal space to prevent 
pressure necrosis as traction is applied to the limb through the 
Mathews’ pin. Sufficient traction is then applied to maintain the limb 
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rigidly in the Bohler frame and to overcome as much shortening as 
possible. It is possible at this stage of the procedure to correct any 
rotatory deformity of the lower limb. With the leg remaining in the 



A B 

Fig. j. a, position of limb in Bohler frame \\ith skeletal traction in os calcis. 

B, limb draped in fr.amc for operation. 

frame the skin in the operative field is prepared, first by cleansing 
with tap water followed by the application of lime and soda which is 
removed with water, alcohol and ether. The skin in the immediate 
operative field is then prepared with tincture of merthiolate. The leg 
is draped for operation, leaving only that small area of the skin 
exposed which constitutes the operative field. (Fig. ib.) A straight 
longitudinal incision is made over the antei’ior medial aspect of the 
limb at the fracture site. The skin edges are then covered with towels 
held in place by Michel clips. Hemostasis is not necessary because 
the pressure on the limb in the popliteal space against the transverse 
supporting bar of the Bohler frame is sufficient to act as a tourniquet. 
The Bone is exposed by retracting the margins of the wound with 
hook retractors. The subcutaneous tissues separate from the peri- 
osteum without difficulty and with very little associated tissue 
damage. 

As a rule one will find that most of the deformity, i.e., shortening 
and rotation, has been reduced by the preoperative manipulation 
in the Bohler frame. It is interesting to note how frequently one 
finds shreds of periosteum overlapping the spiral component of the 
fracture, intervention of soft parts, and, if operation has been 
delayed, how often one is unable to reduce the fracture completely 
because of the intervention of partially organized blood clots between 
the fragments. It is almost always possible to obtain a perfect reduc- 
tion by very simple manipulation in the frame. It is imperative that 
the fractures be so perfectly reduced that there can be no motion at 
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the site of fracture, otherwise the repeated traumatization of sub- 
sequent weight bearing gives rise to recurring hyperemia and con- 
sequent decalcification. 



^ B 

Fig, 2. A, schematic drawing of method of placing stainless steel 
wire. B, roentgen examination following reduction with wire in 
place. 

\\’ith the fragments in perfect apposition, they are held in place 
by a lion-jaw clamp and drill holes are made at an angle through the 
fragments crossing the spiral component of the fracture in such a 
fashion that the uppermost hole is in the pro.vimal point of the distal 
fragment and the lowermost hole in the distal point of the proximal 
fragment. It is important, as will be shown later, that these drill 
holes be so placed. A rustless steel wire is then threaded through 
these drill holes. If perfect apposition of the fragments has not 
already been obtained it is a simple matter at this point, by using the 
steel wire as a guide, to force the fragments into position. 

It Is not necessary that the wire be so placed that it will prevent 
rotation, lengthening, or angulation of the fragments, for the applica- 
tion of skin-tight plaster gives us sufficient external fixation to 
prevent subsequent occurrence of these deformities; however, it is 
absolutely essential that the wire be so applied and of sufficient 
strength to prevent shortening. It is for this reason that we use 
rustless steel wire. 

By placing the wire so that the upper portion of the loop is in the 
proximal end of the distal fragment and the lower portion of the loop 
in the distal end of the proximal fragment, we are able to form a steel 
sling at the fracture site which, with each attempt of nature to cause 
shortening, forces the fragments into more complete approximation. 
(Fig. 2A and 2 B.) The wire is drawn up and twisted over the surface 
of the bone and its twisted ends hammered down against the bone so 
that they will not cause subsequent soft tissue pressure necrosis. 
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The advantage of having the limb suspended in the Bohler frame 
becomes apparent at this point. With the fragments fixed in place 
with a single piece of steel wire the reduction is maintained. The 
fixation which comes with perfect reduction is of sufficient strength 
to maintain the position of the fragments with the aid of the Bohler 
frame. The handling of the limb, ordinarily accompanying the 
application of plaster, is avoided. The normal physiological pull of 
the muscles has been overcome by the right-angle position of the leg 
and also by the traction in the frame. If necessary, the operation and 
subsequent application of plaster maj' be completed alone without 
the aid of assistants, the reduction being- maintained throughout 
subsequent procedures, by the Bohler frame. 

The wound is closed by approximating the subcutaneous tissues 
with a few interrupted catgut sutures and the skin with interrupted 
black silk sutures. A small tincture of benzoin dressing is placed over 
the wound and held in place by a few turns of sterile sheet wadding. 
It is imperative that this dressing be as slight as possible in order not 
to interfere with the application of the skin-tight plaster. 

The leg is now ready for the application of the plaster cast. A long 
posterior plaster splint is prepared of 4" bandage of sufficient length 
to extend from the tip of the toes to the junction of the upper and 
middle thirds of the thigh. This splint is firmly molded to the 
posterior aspect of the leg and the plantar surface of the foot by the 
application of a circular flannel bandage. We do not direct the turns 
of the flannel about the leg but allow them to follow their “natural 
course” so that no constricting areas will result. It is important that 
a narrow bandage be used and that it be so applied that the flat 
surface is always flush with the skin; this necessitates frequent 
cutting but in the end the application is smooth. (Fig. 3A.) 

The fixation of the posterior plaster splint in this manner is 
carried out from the tip of the toes to the popliteal space. With the 
limb still in the Bohler frame a circular plaster bandage is then, 
applied to the lower limb. Particular care is taken to mold the plaster 
to the leg in order to avoid subsequent pressure. It is advisable to 
mold the plaster about the ends of the Mathews’ pin in order that the 
plaster will completely fix the pin in place. During the time of 
application of plaster to the lower leg one must take care that the 
part of the posterior plaster splint which extends from the popliteal 
space to the thigh be kept moist by constant kneading and re-wetting. 

As soon as the plaster on the lower limb is set the limb is removed 
from the Bohler frame and the knee extended. The upper part of the 
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posterior piaster splint is molded into the popliteal space and onto 
the posterior aspect of the ihiph and circular plaster extended above 
the knee joint to the junction of the upper and middle thirds of the 
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thigh. (Fig. 311,) When the plaster is set, before it has dried, it is split 
throughout its entire length, along the dorsal surface to allow for 
ptjstoperative swelling. In cutting the plaster away from the dorsum 
of the toes, when the cast is trimmed, one should be certain that the 
plaster on the dorsum of the foot remains intact up to the webs 
of the toes. This will prevent painful herniation due to postoperative 
.swelling of the loo.se areolar tissue at this point. It should be noted 
that in every patient upon whom we have operated in the Bohler 
frame, the circulation, as indicated by the color of the toes, has 
returned immediately following removal of the limb from the frame. 


■A FTEK-TRE-AT.M E.VT 

During the first forty-eight hours following operation it is well to 
keep the limb elevated in bed. A postoperative anteroposterior and 
lateral film is taken as soon as possible following operation. If the 
fragments are in perfect apposition, the Mathews’ pin is removed 
from the heel. The cast remains in place, with the limb at complete 
rest for two weeks following operation when it is removed. 

During these two weeks of fixation the patient is encouraged to 
exercise the quadriceps and the flexors and e.xtensors of the toes 
within the cast. At the time of removal one usually finds that there 
has been considerable loosening of the cast because of the reduction 
in the swelling of the limb. By this time the wound is completely 
healed and the silk sutures may be removed. It will also be noted 
that as a general rule there is sufficient fixation at the point of frac- 
ture to allow the patient to raise the extended limb from the bed 
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without support. A nonpadded plaster cast is now applied including 
the lower leg and the thigh to the junction of its upper and middle 
thirds. A walking iron is applied to the cast and from this day on the 
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Fig. 4. A, long leg walking cast applied ten d.ays after open 
reduction, b, knee joint flexion to 90 degrees imme- 
diately after removal of walking cast. 

patient is not only allowed but encouraged to bear full weight on the 
affected limb within the limits of pain. (Fig. 4.\.) If the cast has been 
properly applied and if the internal fixation with wire has been 
properly performed, the patient is soon able to bear full weight 
without pain and usually with the aid of only one crutch. It is 
possible for this patient to return to his work providing his occupa- 
tion is such that it does not necessitate standing. The walking cast 
remains in place for six weeks. If at any time during these six weeks 
plaster becomes loose, it is removed and re-applied. 

Complete bony union of the fracture is as a rule obtained at the 
end of this period. In case there is any question of bony union at the 
time of removal of the walking cast a new cast should be applied 
immediately. It will be noted that upon removal of the walking cast 
there is, as a rule, only slight atrophy of the musculature of the limb 
and that motion in the ankle and knee joints is only slightly limited. 
(Fig. 43.) It is only at this stage of the treatment that active physio- 
therapy, i.e., massage, active and passive motion, should be insti- 
tuted. The return of complete function with the use of these methods 
is very prompt. 


XLkTERIAL 

A total of 132 spiral fractures of the tibia comprise this group. 
Seventy-four were treated according to the method described. 
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twenty were treated by means of skeletal traction above and below 
tlie fracture site with fixation in a plaster cast, eighteen were treated 
by means of a single traction pin through the os caicis and fixation 
in a cast, and eighteen by simple reduction and a long-leg plaster 
cast. Seventy-two per cent of the patients were males. The ages 
ranged from three years to eighty-two years, the average being 36.7 
years. None of the patients in the younger age group were treated 
by open operation. In children there is rarely an associated fracture 
of the fibula and consequently very little if any displacement of the 
fragments of the tibia. This group is best treated by simple immobili- 
zation. I'hc youngest patient operated upon was fifteen years 
of age. 

In the entire group there were seven compound fractures, two of 
which were compounded from the inside out. This is not difficult to 
understand when one realizes that the mechanism of injury in this 
type of fracture is almost always one of indirect violence. The two 
fractures which were compounded from within were the result of 
weight bearing immediately following injury. The remaining five 
resulted from external violence. 

The interval of time between the accident causing the injury and 
admission to the hospital varied from a few hours to twenty-four 
days; the majority, however, entered the hospital on the day of the 
accident. An efl'ort was made, provided the condition of the patient 
and the fractured limb warranted it, to institute local treatment 
at once. 

In that group of se\'cnty-four patients treated by open reduction 
whenever possible, the operation was undertaken as an emergency 
procedure immediately following admission. In a small group of 
patients, operation was delayed because of the patient’s general 
condition or because of open wounds in the immediate vicinity of the 
fracture line. The blebs and blisters and the excessive swelling so 
commonly noted following this type of fracture were not considered 
contraindication to immediate operation inasmuch as the contents 
of blebs are sterile and swelling subsides very rapidly following the 
rigid fi.xation and accurate reduction associated with open operation. 

Those patients treated other than b}^ open operation were so 
treated because the tissues locall}' would not warrant open operation, 
because the patient fell into the younger age group, or because the 
patient came in on a service which wished to trj' more conservative 
means of treatment. This segregation of patients has fortunately 
served the good purpose of allowing a comparison of end results. 
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RESULTS 

In the seventy-four patients treated by open reduction and wiring 
according to the method described, all operative wounds healed per 
privm 7 n with the exception of two. In these two infection occurred 
on the fifth postoperative day. The wounds were opened and packed 
with vaseline gauze without disturbing the immobilization. In both 
cases healing was retarded; however, in both healing took place 
within five months. In the patients operated upon, the period of 
immobilization in plaster was from eight to twelve weeks, and the 
average total period of disability fourteen weeks from the date of 
operation. In this group there was one case of nonunion. This 
occurred in a thirty-seven-year old female who was discharged from 
the follow-up clinic sixty-seven da3's after operation with “good 
union” and “a good functional result.” She returned two 3’ears later 
with a nonunion at the site of fracture. After remo\'al of the steel 
wire and drilling of the fracture site, prompt healing occurred. It was 
necessary' to remove the wire in two additional cases because of local 
irritation. These wires were improperl}^ placed at the time of 
operation. 

In the remaining sixtj^-eight patients treated by closed reduction, 
even though the^* include eighteen cases in which the patients were 
fourteen 3’ears of age or 3'ounger, the average period of immobiliza- 
tion in plaster was five months and the average total period of 
disability' seven months. In this group there were eleven cases of non- 
union, three of which occurred in patients treated by' means of simple 
casts following reduction, and eight of which occurred following the 
use of two pins, one above and one below the fracture site. We are 
of the opinion that this method not only' does not allow weight bear- 
ing at the fracture site, but often maintains distraction, which is a 
frequent cause of nonunion. 


SUMMARY 

1. A method of treating spiral andTertain oblique fractures of 
the tibia is presented. 

2. A summary’ of seventy'-four cases in which the patients were 
treated by this method is presented, together with sixty'-eight cases 
in which other methods of treatment were used. 

3. A comparison of the end results of treatment has been 
made. 



304 


MATHEWSON— FRACTURES OF TIBIA 


DISCUSSION - 

Kellogg Speed (Chicago, III.); This is an important contribution with 
a well grounded mechanical background. To discuss Dr. Alathewson’s 
paper I would like to mention a point lightly touched by him in the open- 
ing paragraph when he said that with proper surgical technic the risk 
associated with open reduction is so slight that one should not hesitate to 
operate in order to bring about these conditions necessary for rapid com- 
plete healing and earlj-^ return of function. From the standpoint of his 
activities and surroundings this is so; it may be so for every member of this 
association, but in spite of the rapid spread of well taught surgical technice 
in universitj"^ hospitals we must admit that over 90 per cent of all fractures 
occurring in this countr}*^ are still handled bj’^ practitioners. These men 
doing only occasional surgerj' cannot be expected to have either highly 
developed surgical facilities nor the ready-at-hand surgical technic and 
ability to perform open operations on the tibia. Have we reached the point 
in hospital development and control of men practicing surgery where we 
wish to encourage this practice nationali3'^? 

When and if such fractures can be transported within a few hours to 
the hands of a qualified surgeon, then possiblj" no one could object to open 
reduction of the difficult oblique and spiral fractures. Thej" fall into a class 
of too easj" secondary displacement even when treated with bone transfix- 
ion followed by skeletal traction and plaster embedding although the 
primary reduction m&y have appeared eminentlj' satisfactor}*. I agree that 
exact reposition raaj' control and j'et assure callus effort and that thought- 
less phj’^siotherapy maj^ endanger the result. EarR' weight bearing likewise 
may ensure a follow through to mature callus formation but I am not 
acquainted with anj"- proof that it speeds it up in phj'siological time. With 
weight bearing axial replacement of the bone must be guaranteed along 
with the apposition of the fractured surfaces and if the external fixation 
does not meet this demand, the bending and possible rotation at the weak 
fracture sight will prolong healing. Hence the firm fixation b}-^ the internal 
splint plus the nonpadded, glove-fitting plaster encasement in combination 
maj"- hold definiteI^^ 

In the details of the operative technic I wonder at the necessitj' for the 
lime and soda application removed bj" water, alcohol and ether. Dr. 
Mathewson uses tap water but does not mention soap in the primarj' 
cleansing. In manj^ clinics soap and water after shaving followed bj' 80 
per cent alcohol to remove some of the superficial water is considered 
adequate preparation. Perhaps the thoroughness of an^- method of prepara- 
tion is the secret of its success, but it should remain as simple and cheap 
as possible. We do not find that tinctutes of any antiseptics will penetrate 
more than one laj-er of superficial epithelial cells once the}' are engorged 
and water s\voIlen. 



spite of the effort by this method to avoid shrinkage of muscle and 
rts, we see that a secondary cast for ambulatory purposes is an 
tl factor. In that regard the method may fall short of an ideal pro- 
Many of us may, however, adopt this ingenious fixation as an 
-get, inexpensive substitute for metal plates and the paraphernalia 
d in their application. The results appear highly satisfactory and 
: compared in time and quality with those obtained by surgeons 
igid internal fixation by plates alone, disregarding external splint 
t. As the controversy for and against external fixation after internal 
ig ages we seem reduced to the conclusion that we are still dealing 
e virtue of concentrated attention of the man giving treatment rather 
ay one definate method of treatment. 

Arnold Griswold (Louisville, Ky.): Dr. Mathewson was kind 
to send me a copy of his paper. There are a great many things in 
which I agree and a few with which I heartily disagree. 

) not think that we have to do open operations on the great majority 
il oblique fractures of the tibia and fibia. I think we can put a great 
nto plaster and walk them very early without Internal or external 
1, except for the plaster cast. Some more of them we can put into 
n with pins above and below. I should also like to state that, in that 
tion, pins above and below the fracture can be used not only for 
tion or traction and countertraction of the fragments, but they can 
I for control in all directions and, if necessary for compression of the 
e. Distraction, of course, is one of the dangers of powerful mcchan- 
thods, and it does produce delayed union. 

! principal thing that I admire in Dr. Mathewson’s paper is a very 
principle which applies to the open operation on all bones, whether 

1 arm, the forearm, the femur, the leg, or the spine; that is, an opera- 
any bone should be carried out under traction and with the bone in 
sition in which it is going to be fixed after operation is complete, 
his method you do not have to put the leg or arm into the hands of 
stant to hold while you are putting on a cast. Tiiis disturbs the 
iship and increases the stresses on your plate, or your wire, while 

2 applying external fixation. 

link the most important principle that Dr. Mathewson has brought 
-hat of operating upon the fracture in traction, and I should say, in 
ation in which it is to be fixed aftenvard. He operates with a flexed 
. should prefer to do it in traction with the knee straight, in the 
n in which it is to be fixed after the operation is complete, 
u' Ray Murray (New York City); It can be said that the ideal 
) treat a fracture is to wish the fragments into place, and hold 
there by moral suasion and let the patient go right on about 
ancss. 
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The degree of efficacy of anj- method of fracture treatment is to be 
gauged by how nearly it approaches this ideal. It is based on the principle 
that if you cannot do good, for Heaven’s sake, don’t do harm. 

This method approaches that ideal. The sling principle of preventing 
the deformity of over-riding, and b}" limiting that deformity during weight 
bearing, of actually encouraging accurate approximation of the surfaces, 
is ingenious, logical and sound. The only criticism which I have to make 
of this procedure is this: It might be epitomized in this phrase, “Why 
send a boy to do a man’s errand?” 

It is perfectlj' possible to fix bone fragments today b}- the proper ob- 
ser^'ance of sound mechanical principles, so rigidly that active motion of 
all the joints involved, plus early weight bearing, can be instituted without 
external fixation, in other words, a nearer approach to sending the patient 
about his business. 

The principles involved in this procedure are absolutel3’- correct; but if 
one is going to expose the patient to what is commonlj" branded the terrific 
risk of an open reduction of a fracture, if one is going to put fixation ele- 
ments into the bone, I cannot understand whj’ the fixation apparatus 
must consist of something which will prevent deformity provided you tie 
the extremity up in plaster. 

The procedure, if one is going to operate and if one is going to fix 
the fracture, is not logical if it requires in addition external mobilization. 
The claim is made that because of this method of fi.xation, it is possible to 
institute at least partial function, that is, of weight bearing. There are 
methods just as safe if you are going to do an open reduction and fixation, 
which can be used, which will install full function rather than partial 
function. I, therefore, approve of this procedure in principle, but from 
mj”^ own standpoint I believe that once jmu get in, if jmu are going to fix 
the fracture 3’ou might just as well fix it adequatel}', enough to be able to 
leave off the external plaster. 

1 have been told verj^ emphaticallj'^ bj-^ numerous people that the func- 
tion of the lower extremitj^ is weight bearing, and that if j'^ou immobilize a 
joint for from six to twelve weeks (if I did not misunderstand the terms of 
this paper), five minutes after the plaster is off thej’ have function of the 
knee and ankle joint. I find mj'self unable to take 303"^ patient out of plaster 
after twelve weeks and get his knee to a right angle if it has been at 180 
degrees for twelve weeks. 

Now, the knee of this particular patient unquestionabty was at right 
angles in five minutes. I do not know how much he enjo3'ed it. But if 3’'0U 
take the run-of-the-mill patient and put him in plaster with a knee straight 
for twelve Aveeks, it has been my experience that motion of the knee is 
restored A'er3' gradualh-. 

Not that 3'ou cannot eventualK' get function of the knee. But I object 
strenuously to talking of a patient in terras of eventual function. These 
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palic-nls have wives and children, the v.a.st majority of them. 1 he question 
as to whether it takes three months to pet their function back or three- 
weeks is an important proposition, not to the doctor but to the patient. 

1 believe that as lonp as you are poinp to operate, and as long as you 
are going to practice fixation, tlicn you ought to practice the type of fixa- 
tion which allows you to continue not partial but as nearly complete 
function as possible. 

In addition this man required a pin through his os calcis. It is not 
without risk. I think, taking things by and large, the method is sound, 
but it goes only part way. 

llnRnnuT .M. Beugamini (New 'N’ork City): I was not aware that I 
was to enter into any discussion until this morning, so I do not feel fully 
prepared to say anything. 

Dr. .Mathewson came to me this noon and briefly outlined his p.-iper. 
All I can do is to repeat what Dr. .Magnuson said in regard to Dr. Murray’s 
paper — he was sorry he could not put up an argument. 1 rather fall in line 
with all that Dr. Mathewson has presented. 

His ratiier uncommon sense and not so-called common sense use of me- 
chanical principles is worthy of the attention of all of us. It is quite similar 
to a method we have been using for iust this type of spiral-like fracture 
in the lower extremity in which we use quite similar mechanical principles 
in putting not a plate but a wire (stainless steel No. 22 gauge) barrel-Iikc 
hoop about the fracture site. 

Then we follow, I might say, the most uncommon sense principle of 
distracting slightly these spiral oldique fractures on the principle of the 
inciined planes, tying the encircling loop snugly, so that, as the inclined 
I)lancs or the spiral fracture becomes non-distracted, the wire hoop becomes 
snugger and accomplishes much the .same purpose that Dr. Malhen.son 
accomplishes by his reverse oblique insertion of those wires. Dr. Mathew- 
son’s method is a very clever procedure. 

In concluding 1 feel the urge to tell this story which is circulating 
around Washington: Quite recently a telegram arrived at the White House 
addressed to no one less than the late Honorable Woodrow Wilson, d'his 
is ;dlegc<l to have arrived last week. It read: “Mr. Wilson, don't look now, 
but we think somebody is follow ing you.” I think somebody is follow ing me. 

Cmuxton M\thewson. .Ir. (dosing): 1 have not very much to say. 
Seeing is believing. It is true that many of the.ee joints will not flex to 
00 degrees immediately after removal of the cast, although this man’s did. 
and he was sixty-five years old. However, a large maiorltv of them will 
if they bear weight on their fracture as they are instructed to do during the 
period of healing. 

\\ e know that this occurs in the knee ioint and in tlie ankle ifiint, 
rcgardlesc of what Dr. Murray has to jciy, becauce we ha-.x- observed it 
in .2 Largo number of pat sent I might ‘•ay if we were going to Dr. Nlurrav 
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to have your fracture treated, it would probably be a good idea to have it 
plated. If you came to me, it would probably be a good idea to have it 
wired. If you go to Dr. Griswold, it would probably be a good idea to put 
pins in it. 

I was hurried in my review. We had, at the same time that we treated 
these fractures, an equal number of patients on the other side of the ward, 
being treated bj"- double pins and bj^ plates. The number of non-unions and 
infections were much greater in this group. 

I have a patient in the hospital now who walked for fifteen j’ears by 
means of a plate, before it became infected and was removed. He now has 
ununited fracture. We have all seen these cases, and that is whj’^ we object 
to the use of plates. 

I object to two-pin traction because a large percentage of people who 
use this method will distract the fragments, not in the sense that thej’- are 
pulled apart in the longitudinal axis, but rather they will maintain rotator3^ 
distraction which leads to delaj^ed union and non-union. In manj^ of these 
cases periosteum has fallen between the ends of the bone, so that even 
though the}"^ are reduced they will not heal. 

I would like to thank these gentlemen for discussing the paper. 



CONVALESCENT CARE OF PATIENTS 
WITH FRACTURES* 

Robert H. Kennedy, m.d. 

NEW YORK, NEW YORK 

A PATIENT with a fracture is commonly convalescent from 
the moment his fracture has been reduced and the method 
of fixation decided upon and effected. He enters the hospi- 
tal a broken man, not a sick man, physically or mentally. It behooves 
us to see that he does not become ill during his convalescence. The 
less he is put in the same category Avith the sick patient, and rather 
treated as a person who was perfectly well an instant before the 
accident and expects to stay well, the shorter will be the period in 
which he needs convalescent care. The solution of the problem for the 
patient with a fracture and the general hospital is not more beds 
of the ordinary convalescent t^-pe. These do not keep a well man well. 
His institutional convalescent care, however, concerns the general 
hospital, the out-patient department and the organized convalescent 
institution. 

As a general hospital occupant, this type of patient is too often 
conditioned to become an invalid during his sta}^ Frequently he 
requires prolonged care to recover from his hospitalization rather 
than from his injury. A young man has done heav}* labor in construc- 
tion Avork for seA'eral years. He is a superb physical specimen, proud 
of his ability to lift more than any other man in the gang, proud of 
the Avife and youngster at home and of the pay check he brings in 
each AA-eek. Suddenly a caA*e in occurs pinning his thigh betAveen 
rocks, Avhich causes a fractured femur. Can Ave justl}' place this man 
in the same group as one recoA'ering from a scA^ere illness? Rather we 
must try to keep these young, finelj' trained muscles and this care- 
free brain in as good a condition for six to tAveh’-e months as they 
Avere tAA'o minutes before the accident occurred. This does not mean 
lying in bed for Aveeks gazing at the ceiling, except during the periods 
AA-hen an attractiA’e attendant serves his food and bathes him. He 
begins to Avorry about funds, the family, his injury, his job. Gradu- 
ally he softens physically and mentally. The punch is gone. This 
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hospital life is rather comfortable anyway. Let someone else worry 
about his family; he is not going back to work until he is absolutely 
fit. Beside he has a good case against the companj', didn’t his lawyer 
say so? If we are not careful, even with a perfect surgical result, our 
man is liable not to return to his work for three or four years, if ever. 
Let us not be a party to producing unemployment. This is not 
convalescence from a fractured femur, but from a hospital stay, too 
often spent under conditions far more luxurious than those to which 
he has ever been accustomed. Our major effort in the early convales- 
cent care of patients with fractures should be made from the 
point of view of prevention of the need of convalescence from 
“hospitalitis.” 

Special wards for fractures help greatly. It is not well for the man 
with a fracture to be in the same bed for three months, while on each 
side of him one patient after another with acute surgical conditions 
come in for ten to fourteen days and then go their wa^’. It produces a 
feeling of frustration as he quickly becomes the oldest inhabitant 
of the ward. In a fracture ward he will encounter different stages of 
similar lesions — one man learning to use a walking caliper, another 
just wrestling with crutches, one being congratulated by his fellows 
on his first time out of bed in several weeks, another on having his 
traction wire removed, etc. These men are all playing the same type 
of game and they encourage and train one another. The new patient, 
meeting a proposition for the first time about which he knows 
nothing, rapidly falls into the routine of a fracture ward, becomes 
interested in the progress of the others and looks forward to his being 
able to do these things himself as soon as possible. Further, he is a 
well man among well people. Years ago it was customary to see a 
plaster spica applied, and then, as far as the visiting staff was con- 
cerned, the patient was passed over until the time arrived for remov- 
ing the plaster. This is somewhat less frequent than formerI3^ Much 
harm to the patient results and this is another valid reason for 
insisting on a fracture ward. Place a doctor in charge who is reallj" 
interested in fractures and j'ou will see things begin to move. If 
jmur beds for acute surgical cases are clogged up with fracture 
patients, j^'ou may find that, while 3'our visiting staff is greatl}" 
interested in abdominal work, no one is taking responsibility for 
making certain that the patient with a fracture is having the 
advantage of the most up-to-date and speed}- care. 

Early phj'sical therapj' to the injured part, commenced on the 
da}' of admission, is a most important part of convalescent care. We 



KENNEDY— CONVALESCENT CARE 31 1 

cannot take space to go into this here. But there is much which can 
be called physical therapy, that should be supervised by doctors and 
nurses rather than technicians. Take, for example, the case in which 
plaster has been applied to the forearm and hand in a Colies’ frac- 
ture. If applied properly, it extends to the metacarpophalangeal 
joints only, so that all fingers can be moved completely. Too often 
no one thinks to tell the patient to move his fingers. Weeks later a 
physical therapist works hard to gain recovery of a function which 
would never have been lost, if someone had insisted on the patient 
moving his fingers many times a day from the first day on. 

At Beekman Hospital we have found class exercises of great 
value in the fracture ward. Because one leg is injured there is no 
excuse for allowing the muscles of the neck, back and three other 
extremities to deteriorate and greatly prolong the convalescence. 
Suppose on getting out of bed a patient will have to use crutches. 
Would he not prefer to have two strong arms and one strong leg to 
support him? Each afternoon one of our physical therapy technicians 
comes into the fracture ward, turns on a phonograph to march time 
and leads the men in simple calisthenics as they lie in bed or sit in a 
chair. All uninjured parts, or those not actually immobilized, are 
exercised by the whole ward together, with the technician actually 
instructing and leading — neck, back and the four extremities in 
segments. It was difficult at first with men who had never done such 
a thing. But once started it became a simple routine, since the new 
admission was ashamed not to play the game as he saw his neighbors 
doing. The men look fonvard to it now and there is no doubt that it 
has helped the morale of the ward as well as its physical status. 

The social service department has a large opportunity in con- 
valescent care while the patient is still in a bed on an acute surgical 
ward. Probably the patient had no neurosis at the time of injury, 
at least not a sufficient one to keep him from working. Ever}' effort 
must be used against his developing one during convalescence. What 
are his home conditions? Wliat are the means of support of his 
family? Exactly what did his work consist of? Is there the probability 
that he will be able to do precisely similar work? If not, with the 
type of mentality he has, what work could he adapt himself to? 
Does his employer want him back and can he expect an opening 
when he is ready to return? Is his family of the type which 
will baby him when he returns home and make him worse? If 
his injuries are severe and it is unlikely that he can return to a 
similar place in industry, is he a man who wishes to work, or will 
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he be satisfied to remain a cripple? Docs he believ'e society owes him 
and his family a living, whether working or not? 

The social service status has to be investigated and put into 
writing during the first few days after injury. No neurosis has been 
established then. This is the time to survey the problem as thor- 
oughly as possible so that adjustments to his environment may be 
suggested before the problem realh- arises or becomes fi.xed in the 
man’s mind. If we let the man who has always been a good worker 
become a social service problem, have we not much to answer for 
if we did not trj' to appreciate the gravity' and extent of our problem 
in the first few days after injurj'? 

Many persons seem to do excellently while hospitalized, but their 
whole mental attitude apparently' changes shortly after discharge. 
Is it the constant solicitude of their family? Is it contact with an 
attorney? Is it the effect of a compensation board hearing? At any 
rate, we should urge the social service department to do all it can 
in the early days to fortify the reaction of the patient against the 
effect of these contacts. We must accept a certain responsibility for 
allowing a well man to develop into a partial or complete invalid 
while convalescing under our care. We have no right to treat the 
injured part only and stop there. 

Convalescent care in the out-patient department is a serious 
problem. In many' instances the patient is seen by' a different doctor 
than attended him in the hospital, or even by' a different doctor each 
day. The patient often comes to question whether anyone is really 
interested in his injury'. Here again the social service department can 
accomplish much by' continuing the work which it started in the 
hospital. 

The treatment often tends to be routine, e.g., “phy'sical therapy 
three times a week,” with a check up by the doctor every one, two 
to four weeks. Phy'sical therapy can only' help the patient to help 
himself. Many' patients are never told that their half hour two or 
three times a week is but a minor part of their convalescent care. 
They must be shown definite forms of exercise and urged to do these 
literally' hundreds of times a day'. If these can be purposeful occupa- 
tions instead of mere calisthenics, they are much more effective. 

The usual convalescent institution means little in the treatment 
of fractures. To the city patient it means a vacation in the country 
and little more. It is questionable whether he is helped by' mingling 
with other types of patients at these institutions. The patient who 
had an acute surgical condition will return to his normal life sooner 
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and Iiis actual working parts have probably not been affected. The 
same is true of the patient with an acute medical condition. The 
patient with a fracture is liable to develop a feeling of inferiority in 
comparison. It is a question whether the patient with a chronic 
medical condition will return to active life, and his association with 
the patient who has suffered a fracture may lower the latter’s morale 
and make him think he is an invalid also. The same idea holds for 
association with the patient who has cancer or with one who repre- 
sents a chronic orthopedic problem. 

The patient who has sustained a fracture needs work therapy, 
not a vacation, but a hardening process. The usual convalescent 
institution is not conducive to this. Work should be started in the 
hospital. Ways and means should be devised to keep his mind and 
body occupied from the start. He should not be treated as a star 
boarder but as a perfectly well man e.xcept for one cracked-up part. 
If it is brought to the nurses’ attention and properly supervised, the 
patient can help with manj' things in ward work without disturbing 
the morale. 

Occupational therapy should be introduced much more widely in 
general hospitals. There are several excellent schools training persons 
to teach this. The great difficulty is to keep it from developing into a 
routine rather than using one’s imagination to make the best 
adaptation for the individual patient. Doctors in general cannot 
know how to do this, but they should recognize its value, know when 
it is well done and back it enthusiastically. Occupational therapy is 
many times more valuable than the usual types of physical therapj^ 
in these patients. Even without a trained instructor and a shop, 
much can be done in a simple way if some one is interested in doing it. 

I question gravely whether the usual convalescent institution 
should be used for patients with fractures and whether the}^ may 
often suffer more harm than any good which ensues. At the same 
time I believe the ideal fracture treatment would be to institutional- 
ize the patient from the time of injur}' until he returns to his usual 
work, or to another job for which he has been rehabilitated. This 
does not mean that he sleeps there or necessarily eats there. It would 
mean economy to all concerned if there was real supervision. At 
present such an arrangement is practically nonexistent. 

It would mean that a well man coming to a general hospital with 
a fraeture would not be treated as if he were ill, but as a convalescent 
from the start. He would be taught how to use all joints and muscles 
in the region of immobilization, commencing on the first da3\ He 
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would be started immediately on general exercise to preserve the 
musculature which he brought with him. He would be given a job to 
do while in bed, which would occupx' body and mind and make him 
feel he was still a part of a moving world. As soon as he was out of 
bed, he would be taught some form of occupational therapy similar, 
if possible, to what he did before he was hurt. As soon as he is fit for 
discharge from the hospital, he would be an ambulatory patient, if 
his home conditions could possibly warrant it. If not, we should 
arrange for institutions where the injured are by themselves and 
where everyone gets work therapy. This should also be true of our 
out-patient departments. The patients with fractures should be 
gathered into those institutions where the}" can receive work 
therapy. This should be daily and for an increasing time up to a full 
working day. At present the ambulatory patient receives the least 
supervision at just the time when guidance means the most to his 
future economic life. 

There are a few rehabilitation clinics in this country and they are 
doing an excellent job. But they rarely see a patient until many 
months after injury, and frequently only when there is a question 
as to how much of the disability is physical and how much functional. 
We need many more of these clinics, but I believe that, except in the 
permanently crippling injury requiring a change of occupation, the 
convalescent care of patients with fractures could be much better 
handled with work therapj" from the day of general hospital admis- 
sion with institutionalized supervision until again ready to work. We 
are wasting a tremendous amount of money and man power by 
treating a broken bone and letting a well man get sick physically and 
mentally while under our care. Then after the damage is done, we 
spend months, years or a lifetime trying to bring him back to 
normal. The development of institutions adequately manned to 
furnish real work therapy is an urgent need in the proper care of the 
tremendous volume of injured persons. 

DISCUSSION 

Frank D. Dickson (Kansas Citj", Mo.): I think this paper of Dr. 
Kenned}"’ s is an extrernel}" timely one. We are gathered here and have 
been listening to methods of treatment as far as the fracture itself is 
concerned, and we are learning of more and more methods all the time. 
There is, however, great danger that we will become so preoccupied with 
the actual setting of the fracture and its local treatment that we will 
forget, as Dr. Kennedy has pointed out, about the human being with u'hom 
we are dealing. 
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I think there is nothing costing industry more money than the un- 
favorable mental attitude which the injured are so likely to acquire for 
just the reasons Dr. Kennedy has given. He has, as usual, covered his 
subject so splendidly that 1 do not think I could add much to it in the way 
of discussion. 

I agree with him thoroughly, of course, as you all do, that segregation 
of the Injured or fracture cases is of primary importance, and that your 
physical therapy should be started early and not late. By “physical 
therapy,” I think we should understand that we do not mean merely 
putting on lights, which seems to be the most general physical therapy 
today. We mean physical therapy. 

Certainly if adequate immobilization of the fractured bone is one of 
the fundamentals of fracture treatment, then keeping the joints adjacent 
to that fracture completely mobilized is almost as fundamentally important. 
That is where physical therapy comes in. 

Occupational therapy is splendid. I believe the best occupational 
therapy is getting a man back to some kind of work. We find that those 
industrial groups who will permit you to send a man back to work, even 
if it is not back at the old job, just to get him back to work get better 
results than when the man is not accepted for work until ready for full 
duty. Under the former circumstances the man will get back at his old 
job sooner than the one in whom peculiar quirks in his mental makeup 
are allowed to develop. 

Dr. Kennedy did not tell us how to avoid just one important thing, 
that is, how to keep the lawyer away from the man. He did not tell us 
that, and that is what I should like to know. Until the man is so favorably 
impressed mentally with his progress it is dangerous to allow the legal 
aspects to enter in. I would like then to know how to keep the lawyer 
away from him. 

I do believe we have got to exereise a very definite interest and super- 
vision of these men, as you say. Dr. Kennedy, until they are back at work. 
They are your patients until they are back on the job. 

A. WiLLi.AM Reggio (Boston, Mass.) : Sometimes there are disadvantages 
in being at the end of the diseussion when the speaker has done such a 
beautiful job on a subject wTich is e.vtremely important, and the first 
discusser has kicked the remaining props out from underneath you. 

I do feel very strongly just as Dr. Kenned}'^ and Dr. Dickson have said, 
that the rehabilitation of the patient by means of physical and occupational 
therapy is of the utmost importance. One trouble is that manj-^ of the 
doctors who want to get their patients back at work do not know how to 
get them back. They do not know enough about physical therapv or 
occupational therapy. If I am wrong, correct me, please. 

We all should go to those departments and learn for ourselves how it 
is being done. Then we can help those patients ourselves more intelligently, 
and see more clearly what is to be accomplished. 
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There are four big hurdles that have to be taken in getting these people 
back to work; There is the question of supra-orbital stenosis on the part of 
the patient, which is a very important factor. They do not understand 
what it is all about. 

Then, of course, there is “compensitis,” which is a very difficult disease 
to treat except with some paper that has writing on it. Then the thing 
that must be instilled into those patients — and the fellow to do it is the 
doctor who is in charge of the case — is the will to get well so that they will 
co-operate. Practically every patient that we see whom we want to get 
back onto the job should be told that 85 per cent of the success depends on 
his own effort. We can do a certain amount, about 15 per cent, but the 
rest the patient must do himself. 

Then, the physical therapist and the occupational therapist must work 
more closelj’- hand-in-hand than they do. At present, there is still a little 
rivalry' between the two tj’^pes of treatment, whereas it ought to be hand-in- 
glove. 

At the Massachusetts General Hospital where we have a Physical 
Therapy Department and an Occupational Therapy Department now, 
the Physical Therapy Department in the past six months had ninetj'-nine 
cases, sevent3f-two of which were fractures of the arms and hands and 
twenty-one were fractures of the legs. Fifty-four of them went to the 
Occupational Therap}" Department in co-operation. 

You can get somewhere if everj'bodj- works together, but the doctor 
in charge of the case must keep hold of the reins and keep on steering that 
patient. He cannot merely refer him to the department, no matter how 
good a department it is, because that patient knows bis doctor, and paj'S 
more attention to what bis doctor saj's than to what the other department 
maj^ saj'. 

I want to see Dr. Kennedj'^’s musical exercises sometime. I can see 
him swinging from balkan frame to balkan frame, teaching the patients 
how to do it. It takes a lot of organizing and you must have the funds to 
carry out the work. 

As Dr. Kenned}^ has covered the ground so thoroughlj" this is about 
all I can sa3^ I am verj' pleased to have been given the opportunitj- to 
discuss this paper which is on a subject much more important than is 
frequenth' realized. 



SPINAL CORD INJURIES^ 

ANALYSIS OF SIX CASES SHOWING SUBARACHNOID BLOCK 
Frank H. Mayfield, m.d. and George M. Gazan, m.d. 

CINCINNATI, OHIO 

I T has been common practice to perform laminectonij- upon 
patients with acute compression injuries of the spinal cord in 
which there was an obstruction of the subarachnoid space as 
shown by the Queckenstedt test. The purpose of the laminectomy 
in most instances has been to relieve pressure on the cord, supposedly 
arising from edema which followed the trauma. It has been theorized 
that the alleged edema produced impairment of circulation of the 
cord with resulting progressive damage. We have been unable to 
find any case in our records in which we believed laminectom}’^ had 
served a useful purpose in cases of this type. 

Four years ago, it was decided to study carefully those cases with 
compression injuries of the spinal cord with subarachnoid obstruc- 
tion who came under our observation. Six such cases have been 
studied. This paper will present observations made on these six 
patients which present strong evidence that laminectomy is not 
indicated in the acute stages of injuries of this type. Cases with bony 
deformity or with compound wounds present a different problem 
and are not to be discussed in this paper. 

CASE REPORTS 

Case i. E. M., a white male, age forty-one, was admitted to the 
Good Samaritan Hospital on August 7, 1939, with a compression fracture 
of the sixth cervical vertebra sustained in an auto accident. He was trans- 
ported seventj' miles to Cincinnati, arriving three hours after the injur3^ 
There was complete motor and sensory paralysis below the second rib and 
of the ulnar surface of both forearms and hands. There was also retention 
of urine and complete absence of reflex activity below the level of the lesion. 

A''-rays showed a compression fracture of the sixth cervical vertebra 
without dislocation. A lumbar puncture released blood tinged fluid and 
showed a complete obstruction to the Queckenstedt test. 

The physician who had seen him immediately after the accident was 
confident that there was some sensory function preserved in tiie right leg 
at that time. On the basis of this, a laminectomy was immediate!}" done. 

* From the Department of Neurosurgert-, Good Samaritan Hospital, Cincinnati, Ohio. 
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Tlic laminae of tiie fifth, sixth and seventh cervical vertebrae were removed. 
The lamina of sixth cervical vertebra was badly comminuted. The dura 
was intact. There was no intraspinal clot. The cord at the level of the disc 
between the sixth and seventh cervical vertebrae was eccln'motic and 
swollen. On palpation, the cord was found to be markedly softened and 
pulpy. Cerebrospinal fluid was obtained from above by jugular compression. 
A catheter was passed downward without meeting resistance. The dura 
was left open. 

As soon as the patient was removed from the operating table, the lumbar 
puncture was repeated. There was still a complete obstruction of the sub- 
arachnoid space. The block persisted for two days, but on the morning of 
the third day the d3’namics were normal. He had had no manipulation 
during the interval, except that required for the care of his skin. This 
patient died at home three months afterward of urinarj' sepsis. There was 
no autopsj'. 

Comment. This case was significant, for the obstruction of the 
subarachnoid space persisted for two days after laminectomy but 
cleared up on the third day. 

Case 11. C. H., a white male, age twcnt\’-onc was admitted to the 
Good Samaritan Hospital on Julj' 4, 1938, after having been injured in a 
diving accident three hours before we saw him. He had evidence of a com- 
plete lesion below the se\'enth cervical dermatome, and .v-raj'S showed a 
fracture dislocation of the sixth on the seventh cervical vertebra. There 
was a complete obstruction of the subarachnoid space as shown bj* the 
Queckenstedt test. Skeletal traction was applied b^' means of Crutchfield 
tongs with fifteen pounds over one pulley'. The following morning, fourteen 
hours after the accident, there was still subarachnoid obstruction, though 
the block could be overcome bx' prolonged jugular compression. A lami- 
nectomj^ was then done, and the cord decompressed. Immediatelj' after 
operation, the block was still complete. Fortj'-eight hours after operation, 
the Queckenstedt test was normal. Death occurred on the sixth da^"^ as a 
result of respiratory failure. 

Comment. It is interesting that the block should have cleared 
up on the third day in this case as xvell as in Case 1. 

Case in. A negro, male, age thirtx% fell down an elevator shaft, and was 
admitted to St. Elizabeth’s Hospital, Covington, Kentuckj', on December 
30, 1 938, xvith a fracture dislocation of the fifth on the sixth dorsal vertebra, 
and with evidence of a complete cord lesion below this level. We saw him 
twentj'-four hours later. Y-raj^s showed moderate compression of the bodj' 
of the fiftj’^ dorsal vertebral, with an oblique fracture of the bodj' and slight 
lateral displacement. The laminae were fractured, and thej' appeared to 
be pushed into the canal. There was a complete obstruction as shown bj' 
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the Queckenstedt test. A laminectomy was done because of the depressed 
laminae. At operation the laminae were not found to be depressed to any 
appreciable degree. The cord at the level of the injury was complete pulp. 

It was planned to do a Queckenstedt test immediately after operation, 
but no sterile monometer was available so it was deferred until the next 
day. At that time, there was no obstruction. This patient succumbed on the 
thirty-fourth postoperative day with general sepsis from decubitus ulcers. 
There was no autopsy. 

Coinment. In this instance, we credit the operation with possi- 
bly relieving the obstruction, but it should be remembered that 
forty-eight hours elapsed before this was established. 

In the first two cases, the subarachnoid block did not disappear 
as shown by the Queckenstedt test until the third day. In the third 
case, which occurred in the dorsal area, the block disappeared 
within twenty-four hours after operation was done. It will be recalled 
that this was forty-eight hours after the injurjf had taken place. ^Ve 
were of the opinion that the block had subsided spontaneously, 
perhaps contributed to in part by the removal of the posterior wall. 

In each of these cases, there was complete absence of normal cord 
structure at the level of the injury. This has been previously men- 
tioned by many authors, particularly Thompson* and Coleman. - 
In such cases, the apparent normal contour of the cord so often seen 
after removal of the posterior wall is, in fact, nothing more than 
complete disintegration of tissue held in molded form by a limiting 
pia which is not torn. The first two cases cited, we believe, show 
conclusively that laminectomy does not always serve its purpose of 
relieving obstruction of the spinal subarachnoid space in compression 
injuries of the cord. 

Having presented these cases to show that the obstruction may 
not disappear immediately following laminectom}', we would like 
to present in brief two other case reports of patients who have had 
obstruction of the subarachnoid space on admission, and who have, 
over a period of three or four days, reestablished normal circulation 
of the cerebrospinal fluid although no laminectomy was done. 
These also had complete lesions and have shown no recovery of 
function. 

C.\SE IV. K. L, a white female, age twenty, was admitted to the Dea- 
coness Hospital, Cincinnati, Ohio, on December 28, 1938, after having been 
injured in an automobile accident. At the time of admission, there was 
complete loss of function below the level of the sixth dorsal dermatome and 
evidence of a bony deformity of the fifth dorsal vertebra. In addition to 
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this, there were extensive lacerations about the scalp and face, several 
fractured ribs, and the patient was in profound shock. Immediatelj' after 
admission, the wounds of the scalp were irrigated and closed loose!}', and 
infusions of glucose and normal saline begun. Two transfusions of 500 cc. 
of citrated blood each were given, and within a few hours, the shock had 
been overcome. 

A lumbar puncture was then done which showed a complete obstruction 
of the subarachnoid space as demonstrated by the Queckenstedt test. The 
patient’s general condition made laminectomy inadvisable; and since her 
clinical findings indicated a complete phj'siological lesion of the cord, it was 
not done. The following da}' the lumbar puncture was repeated. The 
obstruction was still present. On this daj', we were able to obtain x-rays 
of her spine, which showed a fracture dislocation of the fifth dorsal vertebra 
with some lateral displacement of the superior fragments. There was also 
an oblique fracture line through the bod}' of the fifth. There was consider- 
able agitation by a member of her family, who was a physician, to have a 
laminectomy done at this stage, and requested a consultation by Dr. John 
Caldwell of Cincinnati. He agreed with me that the laminectomy was 
futile and incurred the risk of the patient’s life due to e-xtensive associated 
injuries. On the third day, the lumbar puncture was repeated and it was 
noted that the obstruction was not complete. On the fourth day she was 
placed in a bed over an extension frame, but before doing so a lumbar 
puncture was again done with a completely normal response to the Queck- 
enstedt test. This .patient is alive but has had no return of function. 

Comment. This case is recorded because of the spontaneous 
disappearance of the subarachnoid block in this instance, taking 
place on the fourth day, whereas in two of the three cases cited 
previously, the obstruction persisted until the third day even though 
laminectomy was done. 

In this case, as in certain others, we have been criticized by 
friends and relatives for not operating, and have been told by 
several prominent neurosurgeons that the family and the patient 
often times accept a hopeless prognosis more resignedly after opera- 
tion has been done. We have not considered the emotions of family 
and friends as a worthy indication for surgery. 

Case v. A white female, age twenty-two, was admitted to St. Mary’s 
Hospital on June 5, 1940, with a compression fracture of the si.xth cervical 
vertebra without dislocation. The bony alignment was good. There was, 
however, complete sensor}' and motor paralysis below this Je\'el. The 
tendon jerks at the knees and ankles were absent. There was a subarach- 
noid block. This patient was thought to have a complete transverse physi- 
ological lesion of the cord, and it was believed that operation was not 
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justified. Crutchfield tongs Avere applied with fifteen pounds of traction 
over a single pulley. Within twenty-four hours the block of the subarach- 
noid space had disappeared. 

Commen/. The relief of obstruction in this case ma^' have been 
affected in part by the traction, but certainly the degree of bony 
deformity was not great. Whatever the cause, whether it was 
spontaneous or the result of traction or both, swelling of the cord 
subsided to the e.\tent that the circulation of the cerebrospinal fluid 
returned to normal within twenty-four hours after the injury with- 
out laminectomy. This patient is alive but has had no return of 
function. 

Case vi. M. W., a white female, age fifty-seven, was admitted to 
Christ Hospital on March 8, 1940. At the time of admission, this patient 
was suffering with considerable pain in her neck with radiation of pain 
and numbness into the ulnar distribution of her hands. She was unable to 
move her legs and had retention of urine. There was marked reduction of 
all forms of sensory function below the third rib, and in some areas of the 
legs there was complete anesthesia. A lumbar puncture done shortlj' after 
admission showed complete obstruction of the subarachnoid space. She 
was placed at bed rest without traction because the family would not 
authorize this procedure. By the following morning, her condition was 
considerably improved. She was then able to move the toes slightly but 
could not lift her legs from the bed. There was normal sensory function 
above the umbilicus, and numerous patches on the legs in which sensation 
appeared normal. There was still retention of urine. A lumbar puncture 
was not done on this day. 

By the third day, her clinical improvement was marked. She could raise 
her legs from the bed and had normal sensation. There was still a block of 
the subarachnoid space as shown by the Queckenstedt test. 

At this stage she was complaining of pain in her neck with radiation 
of pain into her hands. It had been suggested prior to this that Crutchfield 
tongs be applied to the skull for traction, but her son objected to the idea, 
and it was not carried out. However, after considerable discussion, consent 
was obtained, and traction with fifteen pounds over a single pulley was 
begun on the fourth day. Yfithin a few moments after this was instituted, 
the pain in her neck and arms disappeared, and the following morning, she 
hadalmost normal function in her legs, though she still had some hjTseresthesia 
in the ulnar distribution of her hands. The lumbar puncture on this date 
showed a normal response to the Queckenstedt test. 

Comment. Here again it is possible that the skeletal traction 
may have affected the cerebrospinal fluid dynamics. It is significant. 
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however, that the patient showed progressive recovery of function 
despite the presence of a subarachnoid block. 

SUMMARY AND CONCLUSIONS 

We have presented the data from six cases of major compression 
injuries of the spinal cord, and have shown that laminectomy does 
not in all cases relieve pressure on the cord, insofar as it can be 
demonstrated by the Queckenstedt test. It has been shown that 
obstruction of the subarachnoid space may disappear spontaneously, 
and that the cerebrospinal fluid dynamics may return to normal in 
patients not operated upon in about the same period of time as in 
those upon whom laminectomy M'as done. It is already well known 
that correction of bon}'^ deformities may relieve pressure upon the 
cord, and in two of our cases, this may have been accomplished b}' 
means of skeletal traction. In one case, however, the obstruction 
was definitely relieved spontaneously before any manipulative 
treatment. 

To justify laminectomj' as a method of treatment in acute spinal 
cord injuries, one must assume that several conditions prevail; 
First, that as a result of pressure on the cord, progressive damage is 
being produced or recovery is being delayed because of amnoxia of 
that portion of the cord; second, one must assume that the operation 
accomplishes its purpose of relieving the pressure; third, that relief 
of pressure will not occur spontaneously; and finall}', one must 
assume that this is the best method . available for the purpose 
desired. 

It must be granted that edema may cause impairment of circula- 
tion of the cord although the excellent clinicopathological work of 
Thompson^ associated with his experimental data indicate that the 
maximum damage to the spinal cord occurs at the time of impact 
and is not progressive. There was a slight difference of opinion 
between Allen^ and Thompson* concerning the lesions produced by 
compression injuries to the cord. Allen® believed that there was 
extravasation of blood into the cord substance, and that this pro- 
duced progressive damage from edema over a period of four hours 
at which time the maximum destruction was reached. He did not 
believe that this could be altered by taking awaj' the posterior wall 
of the spinal canal and opening the dura, but that it could be 
arrested only if operation were done within the first four hours, the 
posterior commissure split and the intramedullary blood and necrotic 
tissue evacuated. 
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The Queckenstedt test is, of course, not an inlallible means for 
determining the presence of pressure upon the cord, for it has been 
demonstrated that the response to jugular compression \vill be 
normal as long as the lumen of the subarachnoid space is not less 
than the bore of the needle used (Poppen and Hurxthal).’’ Conse- 
quently, it is possible for local pressure to be present without 
obstructing the canal. Fragments of bone and protrusions of inter- 
vertebral discs might produce local injury that would require 
laminectomy. In addition to this, there are cases on record that 
have shown progressive loss of function that were reversible by 
laminectomy. We have not encountered such a case. We realize that 
the result of the Queckenstedt test must be correlated with the 
clinical findings in making any decision for surgery. 

We are convinced from the observations of this small group of 
six cases that the result of the Queckenstedt test should not influence 
one appreciably in selecting cases for laminectomy. We would con- 
sider laminectomy indicated in compression injuries of the cord only if 
there was an incomplete lesion and the patient were showing 
progressive loss of function, and the loss of function could not be 
arrested by closed manipulation. 

While the immediate observations of this paper are derived from 
the six cases referred to, the opinions expressed above have neces- 
sarily been influenced by the experience of one of us (F. H. M.) in 
the treatment of twenty-eight other cases with acute spinal cord 
injuries without obstruction during the past four years, and a much 
larger group obser^•ed o\’cr a six-year period prior to 1937. 
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DISCUSSION 

Arthur R. Elvidge (Montreal, Quebec): I feel quite unable to discuss 
this paper in the place of Dr. Penfickl. However, being an obedient sert'ant 
I have come anyway. Dr. Maynelci is a friend of mine, and I am sure he 
believes that I am a friend of liis, and at the same time, being friends, I 
am sure he does not expect me to agree with everj-thing that he has said. 
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ribs or even with os purum, so that I think there are many advantages to 
an exploration; and though I think probably Dr. Mayfield may be correct 
in many cases, I do not think laminectomy should be laid aside too readily 
and in too many cases. I would prefer to call it an e.xploration rather than 
laminectomy, so as to cover the various points. 

Tom Outl.a.nd (Harrisburg, Pa.): As a mere orthopedic surgeon, I 
assure you I feel very humble in attempting to discuss this problem which 
in the past, at least, has been regarded as a purelj^ neurosurgical one. 
However, living in a communitj- which is on the edge of the hard coal 
mining region and on two main highways, I, of necessity, come into contact 
with a considerable number of these patients. 

I usually accept, as the basis for exploratory or decompression lamin- 
ectomy, whichever you want to call it, the presence of a complete block 
or, in rare instances, without a complete block, those in which the .v-ray 
shows what appears to be a depressed fracture of the lamina which I 
assume might be pressing insufficiently to cause a complete block. 

My e.xperience, as far as the results are concerned, has been very 
uniform. I have never seen a patient in my own hands (and there is little 
in the literature that would lead me to believe otherwise in other hands) 
with complete transverse lesion of the cord, show any important recoverj-. 
On the other hand, I have never failed to see one with an incomplete 
lesion show some or complete recovery. 

The conclusion which might be drawn ’is that the prognosis in a given 
case is determined at the time of the injury, and that the subsequent 
treatment, assuming it was not actually harmful, had little to do with it. 

I like very much the temperate tone of Dr. Mayfield’s paper and, as a 
matter of fact, see no reason why discussion regarding this subject should 
be heated, since both groups — ^those who approve laminectomy and those 
who oppose it — arc tarred with the same brush in that the results are very 
unsatisfactory. 



A METHOD FOR CLOSING A TRAUMATIC 
DEFECT OF A FINGER TIP 

Robert A. Jones, m.d. 

Chief of Surgical Serv'ice, U. S. Marine Hospital 
SAN ERANCISCX), CALIFORNIA 

T he hand is injured in one-third of all industrial accidents,' 
the fingers being involved in many of this group. Loss of a 
finger tip is not an infrequent injury and in man}' individuals 
it is a seriously disabling one. A t3'pist, musician, electrical worker or 
skilled mechanic is greatly handicapped by the loss of a finger tip and 
further disabled by the thin, easily ulcerating, painful scar which 
often results after the healing of these wounds. A method of surgical 
treatment which will lessen the disability in these injuries, restore the 
part to a nearly normal condition and reduce the time of healing is 
worthy of consideration. In this paper there is presented a method of 
restoring a defect of a finger caused by accident. Only the early cases 
are reported, the secondary ones presenting scars of healed wounds 
for excision and grafting are not included. 

We first used this method on April 28, 1921. A kitchen employee 
of the hospital had the tip of the left midfinger shaved off when he 
put his hand in a moving coffee grinder. Figure i illustrates the 
nature of the injury. A flap was sutured to the tip of the finger from 
the palm of the hand in the manner shown in Figure 2. The final 
result showed a finger with no disability, normal sensation in the 
grafted area, and scars that were scarcel}’ visible at the tip of the 
finger and in the palm of the hand. Figure 3, a photograph taken in 
1939 eighteen years after the accident, shows the result of operation. 

Later, in 1923, one of the stenographers of the hospital slammed a 
door on her left midfinger. The tip of the finger was pinched off. She 
reported to the hospital the following morning and a graft from the 
palm of the hand was sutured to the defect in the finger. Again the 
result was good. November 6, 1926, she wrote, “The scars on both 
the finger and the hand are so faint now that it is hard to tell any- 
thing has been done to the finger. No one ever notices it unless 
I should happen to call their attention to it. I type with it all the time 
now and it never bothers me in the least.” Figure 4, a photograph 
taken in 1926, shows appearance of finger two years after operation. 

32O 
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The method was not again used until a few years ago. Now nearly 
all our finger tip defects are treated bj- this method. 

In 1926, Gatewood* reported a similar method which he used to 



Fig. 1. A, tr.'xum.'itic defect at tip of index finger; b, flap 
raised from thenar eminence. 

Fig. 2. Flap sutured to tip of index finger. 

cover a defect in the palmar surface of the distal third of the finger. 
He mentioned the fact that at that time the Thiersch graft was the 
most popular method of closing these defects of the fingers and hand, 
but thought that the graft was not serviceable because it remained 
thin and adherent. He believed that full thickness grafts had too few 
takes except in the hands of a few surgeons. Figure 5 shows a 
diagram taken from Gatewood’s article. 

In looking through the literature for the past decade we find that 
these wounds are still closed b}' free grafts such as the Thiersch, 
Thiersch-Ollier (split grafts), and full thickness grafts, by tube grafts 
from the skin of the chest or abdomen or by sleeve or pocket grafts 
from the abdomen, hip or some other area. Gilcreest® has described 
an amputation of the tip of the distal phalanx in which the remaining 
two-thirds of the nail are preserved and all the soft parts remaining 
after the injury are sutured to the nail. Lauten^ placed the finger in a 
pocket graft over the crest of the ilium and used a graft from the 
crest to restore the lost bone. With the exception of Gatewood’s 
article, we did not find any mention of using the skin of the palm of 
hand as a source of the skin flap. 

It has been our experience that Thiersch, split grafts and full 
thickness grafts do not fill the defects as adequately as the flap from 
the palm of the hand which carries the underlying fat. The flaps from 
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other parts of the body while excellent for the dorsum of the hand 
and fingers are of a different texture and color than the palmar skin, 
are more easily traumatized and do not give a good cosmetic result. 



Fig. 3- E. R. Photograph taken October 27, 
1939, eighteen years after accident shows 
result at tip of midfinger and oh thenar 
eminence. 


The objection which might be offered to taking a graft from the 
palm of the hand is that there is no skin to spare in this region and 
that the resulting scar in the palm is in itself disabling. Another 
objection is that in some of the older individuals, keeping the finger 
immobilized to the palm of the hand for two or more weeks is liable 
to cause contracture of the joints of the finger. Although we have 
not a large number of cases to report, we believe we can state fairly 
that if one pays attention to detail in the operation and after treat- 
ment, these complications will not occur or be serious enough to offset 
the good features of the method. 

As a working rule it is considered that these wounds are con- 
taminated up to twelve hours and that after that time infection has 
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already taken place. Therefore, we do not usually accept these cases 
for reconstructive and plastic operations after the twelve-hour 
period. 




Fig. 4. E. C C. Three years before this photograpli 
was taken patient slammed door on tip of left 
midfingcr. Graft from thenar eminence was 
sutured to tip of finger. Note faint scar on thenar 
eminence. 


Most of these injuries to the finger tips occur in men who are 
working at the time of the accident. The fingers and hand are often 
covered with grease or other material with which the patient has 
been working, ^^’e have found that equal parts of chloride of lime 
and sodium bicarbonate mixed into a soft paste vith Avater makes an 
excellent cleaning agent. The wound is kept covered with sterile 
gauze and the remaining fingers and hand are gently massaged with 
the mixture, after which the hand is Avashed AA-ith sterile AA'ater 
poured from a pitcher. After the hand has been dried Avith a sterile 
tOAvel, ether and then alcohol are used, folloAA'ed by tincture of 
iodine and alcohol, equal parts. This preparation is not alloAved to 
enter the AA-ound but comes up to the edges of same. 
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The finger is anesthetized with a 2 per cent solution of procain, 
the digital nerves being blocked in the proximal third of the finger. 
Next the wound is gently washed with pure soap and water, followed 



Steps in opCTatioH 


Fig. 5 Diagram shown m Gatewood’s article. (From 
Gatewood, J. A. M. A., 87: 1479, 1926.) 

by sterile normal salt solution. A debridement is then done with a 
sharp scalpel. All foreign material is remo\ ed with the tissue to which 
it is clinging and all devitalized and mangled tissue is excised so 
that only healthy, viable tissue remains. If the nail is missing and the 
nail bed badly damaged, it is completelj excised. If there is a fracture 
at the tip of the terminal phalanx, the loose fragments are excised 
and the tip of the phalanx rounded off smoothly. If the digital 
arteries continue to bleed after the application of fine hemostats, 
they are ligated vith triple No. 000 plain catgut with only tvo knots, 
the ligature being cut close to knot. However, ve avoid as far as 
possible putting any catgut into the wound. During the operation 
the wound is bathed in a i per cent solution of chloramine-T. do 
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not use mercury compounds because the lime and soda and tincture 
of iodine preparation followed by mercury antiseptics have caused 
skin rashes. 



Fig. 6. i, Pedicle lateralh ; 2. pedicle Fig. 7. Slio\%s the graft sutured to dt- 
pro\imall\. This illustration shotts feet in finger tip. There must be no 

the fl.vp raised from the thenar and tension on sutures and no kinking in 

lupothenar eminences. The flap graft u here this runs from graft onto 

a^oids the creases and the mobile finger, 

distal half of the p.alm. 

The finger tip is fle.xed against the palm and a pattern of the 
defect is thus made on the skin of the thenar or hypothenar eminences. 
This area is next anesthetized with 2 per cent procain and the flap 
raised with the pedicle proximally or laterally, whichever is more 
convenient. (Fig. 6.) Skin flaps should not be taken in the palm of 
the hand distal to the thenar and hypothenar eminences. Here the 
skin is mobile and moves with the fingers. Also, there are important 
creases which incisions should not cross. The flap must be wide 
enough to cover the defect without tension and when raised as long 
as the defect. As much fat as necessary is raised with the skin. 
Figure 6 shovs the flap raised from the palm. The finger is nov 
approximated to the palm and the distal end of the graft is sutured to 
the skin between the defect and the nail, to the nail itself, or to the skin 
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of the dorsum of the finger depending on the nature of the wound. 
(Fig. 7.) The sides of the graft are sutured to the sides of the 
defect as far proximally as possible without tension or kinking of 



Fig. 8. Shows the suturing of graft to defect com- 
pleted. The wound in palm caused by raising 
flap has been sutured. Adhesive tape which 
has been passed through the flame of an alcohol 
lamp has been applied as illustrated. A dress- 
ing of vaseline gauze is passed between finger 
and palm to cover wounds. A light layer of 
gauze is placed over finger and the hand band- 
aged. A padded board splint is applied to dor- 
sum of hand and forearm and extremity kept 
elevated in an arm sling. 


the graft. An assistant keeps the finger approximated to the palm until 
the end of the operation. Care must be taken that there is no tension 
on the sutures and no kink in the graft where this runs from the palm 
of hand onto the finger. We use horsehair sutures for most of the 
suturing, but an occasional fine silkworm gut suture is used where 
added strength is necessary. Next, the defect in the palm caused by 
raising the graft is sutured -with light silkworm gut. These sutures 
must not come too close to the base or pedicle of the graft because 
of the danger of constriction or pressure. ('Fig. 8.) A light gauze 
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dressing is placed OA'er the wound. Figure 8 shows the suturing of the 
graft to the finger tip completed. 

The finger is held in position with adhesive tape which has been 



Fig. 9. T. N., age forty-three, a fisherm.an. About 
10 P.M., October 19, 1939, left little finger was 
struck by a closing window, the end of finger 
being cut ofi‘. He entered the hospital at 1 \.m. 

October 20, 1939. A'-ray films showed a crush- 
ing fracture of distal c\tremit j of third phalanx, 
nail missing. On October 20, a first stage auto- 
plast\ was performed and on November 16, the 
second stage was done. On November i6, 1939, 
the patient was discharged to out-patient de- 
partment, San Pedro, California. 

run through the flame of an alcohol lamp. One strip of tape starts on 
the back of the hand and runs over finger and down onto the palm 
and lower forearm. A pad of gauze is placed over the knuckles where 
the adhesive tape passes over them in order to prevent pressure 
sores. The finger is further immobilized by adhesive tape running 
transversely across the distal third of finger and also across the first 
longitudinal strip. (Fig. 8.) A light pad is applied and the finger 
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bandaged to the hand. It is necessary to remove onl}’^ the outer 
dressing in order to inspect the graft. Thus the graft, finger and hand 
majf be inspected at any time without any disturbance to the opera- 



A B 

Fig 10. A and b, photographs of same hand seen in Figure 9 taken November 6, 1941- 
Note scar on hj pothenar eminence. 

tive field. A basswood splint is placed over the dorsum of the hand 
and forearm and the extremity is kept elevated on a pillow while the 
patient is in bed and in an arm sling when the patient is up and 
about. The splint and elevation of the limb are very important in 
the after-treatment. 

The sutures are removed about the tenth to twelfth daj', the 
wounds carefully cleaned with ether and alcohol and the adhesive 
tape reapplied to the finger. In two weeks to eighteen days after 
the operation the graft is detached from the palm. Local anesthesia 
may be used again, but gas inhalation anesthesia or pentothal 
intravenously are frequently given. The granulation tissue at the tip 
of the finger and on the undersurface of the graft is excised. The skin 
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edges are slightly undermined and a slight amount of skin is excised 
around the margin of the wound. The wound in the palm of the hand 
is closed in a similar manner. The graft is now sutured to the remain- 
ing portion of the defect with horsehair sutures. Sometimes a rubber 
band drain is placed in an angle of the wound. The joints of the finger 
are manipulated and the finger completely extended. A light dressing 
is applied and the finger bandaged with the joints in slight flexion. 
The basswood splint is again applied and the arm kept elevated. 
Sometimes a moist dressing of aqueous azochloraniide or chlo- 
ramide-T solution is applied to the wound. Two or three days later 

Table i 

snows THE Nl’MBER OF CASES, THE UESILTS AND DfRATION' OF TREATMENT 

TOTAL NUMBER OF CASES - 18. 



GOOD 

FAIR 

POOR 

Result on 
finger tip 

16 

1 

1 

Result on 
donor site, 
palm of hand 

16 

2 

— 

Controcture 
of finger 

One with slight 
non -disabling 
controcture but 
two other fingers 
of same hand 
also contracted. 

Two coses 
rother slow in 
recovery of 
complete exten- 
sion of finger. 



Duration of Treatment; Average number of days = 43 

Moximum number of days =80 
Minimum number of days = 28 


the wound is dressed. It is seldom infected, but occasionally there is 
a collection of serum between the wound and the graft. This is 
irrigated away with a medicine dropper filled with aqueous azochlo- 
ramide, and a few drops of a solution of azochloraniide in triacetin 
1-500 injected under the flap. In a few days the wound becomes dry. 
The same treatment may be used in the wound in the palm of the 
hand. In a week to ten days the joints of the finger may gradually be 
extended. The sutures are removed after the tenth day. After the 
fourteenth day the hand is cleaned and washed with soap and water. 
A day or two later there is a desquamation of the outer layer of the 
skin over the graft and a pink healthy looking shin remains. If there 
should be any delay in the complete extension of the joints of the 
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finger, this may be corrected by applying a board splint to the 
dorsum of the hand and forearm and placing a wide rubber band 
over the terminal phalanx of the finger. It is well to place a pad 
between the finger and the rubber band. We have not yet had any 
serious or disabling contractures of the joints even in our older 
patients. 

In a few weeks sensation appears in the graft. With use of the 
finger irregularities in the graft and the scar tend to smooth out and 
later disappear, so that in many cases it is difficult to see where the 
graft was placed. We have not yet had any painful scars or neuromas 
develop. 

Table i shows the number of cases, the results of treatment, 
complications and duration of treatment. 

SUMMARY 

A method of closing a traumatic defect of a finger tip is described. 
This method more nearly restores the covering of the finger tip to a 
normal condition than anj' other procedure because palmar skin and 
subcutaneous tissue are used. 

As in all plastic methods attention to detail is necessary, but the 
technic is not difficult. 

The duration of treatment, much of which may be done in the 
out-patient department, is as short in the average case as most other 
methods of treating these Injuries except amputation. About thirty 
to thirty-five days are necessary in the average case. 
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DISCUSSION 

Edgar L. Gilcreest (San Francisco, Calif.): Dr. Jones’ paper is a 
very worth while contribution to the surgery of trauma even though it 
concerns itself with nothing more than the restoration of the tip of a finger. 
This, however, to a person who has lost it, is exceedingly important. 

His method recommends itself because of its simplicity and further 
because it can be used so frequently. This accident occurs often in industr3’^ 
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but perhaps more often in the home. The Hap of skin from the palm which 
Dr. Jones uses makes an ideal full tliickness graft for the finger. 

In 1926, I described in the Surgical Clinics of North America a restora- 
tion of the tip of a finger in which one-third had been lost bj^ traumatic 
amputation. With rongeur forceps I bit off the bone until a flap of tissue 
on the palmar surface could be brought up, covering the bone. With a 
small, curved cutting needle threaded with silkworm-gut sutures, this 
flap of skin was brought up over the bone and the needle was passed 
through the remnant of the nail. Five sutures made a satisfactory approxi- 
mation. I had never sewed a flap of skin to nail before and did not know 
that it would adhere below. I was delighted, therefore, at the end of a 
week, to see that this flap of skin had grown beneath the nail and after 
removal of the sutures there was no separation. I have not been able to 
find any case in the literature in which soft tissues had been sewed to the 
base of the nail. Six weeks after the operation she was able to play a piano, 
using the stump of the amputated finger just as well as the other fingers. 
The end of the finger, which at first had a blunt, fan-shaped appearance, 
rounded off like a normal finger. The length was exactly the same as her 
ring finger. The nail, of course, while only half-length, made an incon- 
spicuous deformity. 

I have seen several of Dr. Jones’ patients on whom he had performed 
this operation and the results obtained were indeed splendid. I am inclined 
to believe that in most instances I would prefer his method to the one I 
used. His success is due to his careful and meticulous attention to every 
detail. 

Olrleton M.jiThewson, Jr. (San Francisco, Calif.): I feel unqualified 
to discuss this paper, because I have not had an opportunity to use the 
operation Dr. Jones describes. I have had the opportunity, however, of 
seeing one of Dr. Jones’ patients, a tjqjist who had an excellent functional 
and cosmetic result. 

There are a few minor points which I think are important. Dr. Jones 
suggest the use of local block anesthesia in carr3'ing out the operation. I 
might saj" that if you do use local anesthesia for blocking off the finger, 
3'ou should avoid the use of adrenalin. We have seen gangrene of the tip 
of the finger wliich we attributed to interference in circulation caused bj'^ 
the use of adrenalin and novocaine. I think one cannot overemphasize 
the importance of thorough cleansing of the hand. We have found it verj’^ 
difficult to cleanse the hand thoroughlj' in anj- acute injur3% Most of these 
injuries occur to people who, because of the tj^pe of their emplojmrent, 
have extremely greasy or dirty hands. I have watched nurses attempting 
to hold an extremity with one hand and clean it with the other. The 
results are not efficient, so that in the end one is dependent upon anti- 
septics rather than thorough cleansing for asepsis. 
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It has been mj' habit in these small injuries of tlie hand to bloek oIT the 
finger with local anestliesia, then to take the patient into the scrub room 
with me and show him how to scrul> up for an operation, instructing him 
to scrub his hands at the same time. He rather enjoys it and j'ou get the 
hand thoroughlj'' cleansed. 

Many patients think that we can perform miracles, which is often 
fortunate in this tj’pe of injury. Very often persons wlio have lost a portion 
of a finger or the whole finger, bring it in in a handkerchief. They usuaIN 
pick up the abolated part, place it in a handkerchief, then run for the 
emergency hospital. If the\' do bring in the tip of the finger, verj' often 
you can cleanse it and suture it in place. Occasionally, it will take as a 
free graft and will give you a good functional result. 

We have also found it useful in acute injuries that are still bloody to 
cleanse an area of skin on the forearm and then place the bloodj' tip of 
the finger on this area. In this manner one can outline accurate^ the size 
of a full thickness graft. 



THE TREATMENT OF FRACTURED PATELLA 

BY EXCISION=*= 

Robert P. Dobbie, m.d. and Scott Ryerson, m.d. 

BUFFALO, NEW YORK 

T he patella has been a bone of contention for a great many 
years. Because of its superficial location and the frequency of 
its fracture and refracture, it has always attracted consider- 
able attention. In the treatment of fracture of this small bone, the 
great variety and number of methods in use throughout the nine- 
teenth century give evidence of the unsatisfactory results commonly 
obtained. This was particularly true following conservative or non- 
operative treatment, but also true to a lesser degree following open 
reduction. 

It is the purpose of this presentation to endorse and advocate a 
newer and more satisfactory method of treatment and to present 
evidence of its success as applied in a relatively small recent series 
of cases. 


HISTORICAL 

Up to 1870, fracture of this bone was with few exceptions treated 
consers'atively by splinting the affected extremity in extension, by 
bedrest, elevation of the leg and massage. Convalescence was pro- 
longed, bony union rare, and except for isolated instances the end 
results were far from satisfactory. Permanent disability in varying 
degrees was expected and more or less assured. In view of this fact 
and in an effort to get closer or bony union with resultant improved 
functional results, some of the more venturesome surgeons resorted 
to treatment by means of Malgaigne’s hooks, Robson’s and Ander- 
son’s pins, subcutaneous and pericutaneous suture and innumberable 
other methods Avhich, though carrying greater risk and danger to the 
patient, showed little improvement in the end results. 

ARTHROTOMY' WITH OSSEOUS SUTURE 

In hlarch, 1877, Sir Hector Cameron of Glasgow, Scotland, and 
in October of the same year. Lord Lister^ treated patients with a 
fractured patella by opening the knee joint and wiring together the 

* From the Fracture Service of the Edward J. iMeyer iMemorial Hospit.al, Buffalo, 
New Y ork. Read before the annual session of the American Association for the Surgery 
of Trauma held at the Seignoiy Club, P.Q., May 30-31, 1941. 
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exposed fragments of the patella. This procedure, soon called 
“Lister’s great experiment”^ attracted the attention of the surgeons 
throughout the world. 

Five years later, in 1883, Lord Lister presented seven cases to the 
London Clinical Society in which cure was obtained and staunchL 
advocated and argued for the procedure. For several years, however, 
this operation met with more or less universal scorn, ridicule and 
condemnation. 

Objections and criticisms to it naturally centered around the 
risks and dangers associated with arthrotom5^ In those early days of 
antiseptic surgery, suppuration, sepsis, ankylosis, amputation and 
death too frequently followed opening and exposing the largest 
synovial cavity in the bodj^ 

Dennis,^ in 1885, in the course of investigating the historj'^ of 
wiring the patella was able to collect fort^^-nine cases performed 
previous to 1883 and from the literature and elsewhere collected 137 
cases performed in the j^ears 1883 to 1885. From this study and his 
own personal experience in the treatment of fractured patella b}'^ 
both open and closed methods, he concluded that the older methods 
were, in general, unsatisfactory. He agreed with Lister and likewise 
considered arthrotomj’^ with metallic suture the ideal method of 
treatment at that time. 

During the next few years this operation was performed with 
increasing frequencj^ and ample evidence was soon accumulated to 
show beyond question of a doubt, that convalescence and restoration 
of function was more rapid and complete and that bony union Avas 
the rule rather than the exception following this neAV operation. 

Stimson,'* in 1898, citing his considerable personal experience,* 
stated, “ . . . Resort to a method which involves risk to life or such 
disability as is produced by ankylosis or amputation, can be justified 
only Avhen that risk is very small.” He agreed that with open opera- 
tion the period of convalescence and rehabilitation was much less and 
a good result more certain but added that when failures occurred, 
the}" were often disastrous. In his series of seventy consecutive cases 
1892 to 1898 in which open incision was employed, close union and 
recovery without mishap occurred in all cases. 

When one considers the remarks of Dennis as well as BulP rela- 
tive to the usual convalescence and end result folIoAving the older 

* His experience comprised subcutaneous mediate silk suture through the tendon and 
ligamentum patellae, about forty cases 1889 to 1892 and open incision with the same or 
fibroperiosteal suture, about sex'enty cases 1892 to 1898. 
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methods of treatment of fractured patella, he can appreciate how 
and why the newer method, once established, was received with 
universal acclaim. Dennis in a long list of objections to the older 
methods of treatment mentioned, “ . . . partial and complete 
ankylosis, pain in the joint, the necessity for crutches often for two 
years, the wearing of a knee cap, the use of a posterior splint for life, 
the strong probability of refracture, the sense of insecurity in stand- 
ing, the constant fear of falling, the inability to walk with any 
certainty, the muscular atrophy of the limb, the tedious and long 
convalescence and many other conditions too numerous to mention 
and too familiar to all.” 

By 1900, the open operation had become quite popular, for with 
the development of antiseptic and later aseptic surgery, the chief 
obstacle — infection — was rapidly overcome. Many of the prominent 
surgeons of this country and abroad were using this method and 
advocating its general adoption. Powers,® in 1898, collected and cited 
the e.xperience of some seventy-one American surgeons who treated 
679 patients with fractured patellas by open arthrotomy with no 
amputations and only three deaths. Satisfactory results were 
reported in 94 per cent of these cases. He concluded from his investi- 
gation, that this procedure had at that time a well fixed place in 
surgery and had received the endorsement of the majority of the 
prominent American surgeons. 

Heineck," in 1909, analyzed 1,100 cases of fractured patella 
treated by the open operative method during the previous ten j-ears 
and concluded from the available statistics that the risk from open 
arthrotomy in skillful and careful hands was practically nil. He, too, 
considered the open operation as the method of choice. 

Three types of operation were at that time most popular. All 
included arthrotomy as the first step; all included careful repair of 
the soft parts as an essential step. They were: (i) osseous suture, 
(2) cerclage, (3) “suture des ailerons.”* Excellent functional and 
anatomical results were obtained with each of these methods and it is 
interesting to observe that most of the advocates of osseous suture 
emphasized early the importance of repairing the lateral and medial 
tendinous expansions of the quadriceps tendon. 

Since 1910, open reduction has been generally accepted and 
taught as the operation of choice in the treatment of transverse frac- 

* Pcyrot Skiid, “In fractured patellae, .absolutely perfect results from the standpoint 
of contour, solidity and function have been obtained in a relatively short period in cases 
in which all suturing was limited to praepatellar and parapatellar tissues.’’ 
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lure of the patella with separation of fragments. Many and varied 
ways of holding the fragments together have been described and 
used, some quite ingenious, all claiming some merit. All types of 
suture material have been used including wire of all kinds, gut, 
tendon, fascia, linen, silk, etc. Nails, screws, Lxine plates and even 
inlay grafts also have their advocates who at times have claimed 
much for their particular choice; but regardless of the method 
advocated or used, all strove to secure bony union with relatively 
prompt and complete reco^•er\• of function. 

That bon\- union occurred more frequently following open opera- 
tion, there can be no doubt, but that there were numerous failures to 
obtain such union is equally unquestionable. Results were obvi- 
ously better but some of the objections and complications attributed 
to the older methods of treatment evidently continued to e.vist with 
the new. 

In 1910, Corner,® of London, published some interesting figures 
about fracture and refracturc of the patella as seen at St. Thomas’ 
Hospital. His statistics relate to those cases admitted between 1890 
to 1907 inclusive, some 504 in number. Some of these statistics seem 
relevant for which reason a few are listed. Transverse fractures were 
the most frequent, comprising 85 per cent, comminuted fractures 
were next most frequent, comprising 10 per cent. Compound frac- 
tures were seen in only i per cent of cases. Two patients undenvent 
operation for every one which did not. The patella was sutured in 
65 per cent of cases. Splints and massage were used in 35 per cent of 
cases. The patella was the most frequently refractured bone in the 
body. 

The percentage of refractures was approximately the same after 
either operative or nonoperative treatment,* 10 per cent in the case 
of suture of the fragments, 9 per cent after other treatment. The 
information furnished by these statistics of Corner is significant even 
though disappointing, for one of the chief advantages claimed for 
the open operation seems to have been established not so well as was 
thought. If other and later reports show similar figures relative to 
refracture, one would be obliged to assume that the advantages of 
open suture of the fragments are solely in the relatively complete 
and quick recover}^ of function in the limb. 

* It was observed that after suture 69 per cent of refractures occurred within the first 
year and 88 per cent within the first three years. In patients receiving treatment, other 
than suture, 14 per cent of refractures occurred within the first year and 86 per cent after 
the first year. 
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The wave of enthusiasm for open reduction during the years 1885 
to 1910, though slow in getting started, had by this time (1910) 
swept all obstacles and criticism aside and the operation now received 
general commendation. The advantages claimed seemed to have been 
substantiated by experience: (1) Great risk to life and limb had been 
eliminated. (2) The fact that bony union could be obtained was 
established. (3) Repair was more rapid with the open operation. 
(4) Results were superior as regards function of limb and knee joint. 

Arthrotomy with safety, bony union, rapid repair and good func- 
tion sum up in a few words the contribution of Lord Lister and his 
followers to the treatment of patellar fractures. 

END RESULTS FOLLOWING OSSEOUS SUTURE 

Powers, nevertheless, in his very thorough investigation as to the 
question of operative interference, was not completely satisfied with 
the results reported and ver^^ aptl}' expresses what we believe is still 
true today, “ . . . But in the matter of ultimate results our con- 
clusions must be in large part inferential, as with but few exceptions 
the cases have been reported too soon after operation. They are 
instances of operative recover}’, and they permit an expression of the 
individual opinions of the reporters, but they unfortunately do not 
warrant judgment as to the definite usefulness of the limb after the 
lapse of a suitable length of time . . . The cases should be thor- 
oughly tested after a lapse of one or two years, for in no class of 
fractures does time make greater changes . . . Tests should be 
made systematically and should be both structural and functional 
. . . The truest test as to result is the ability to walk long distances, 
to pursue arduous occupations, to easily ascend and descend stairs 
and the like . . . But very few of the reported cases bear this 
examination.” 

We have in our limited experience seen quite a few patients of 
others as well as our own, who, after a period of from one to fifteen 
years following open reduction for fractured patella, still have 
considerable loss in knee joint function (usually limitation in flexion) 
although the limb must be considered a very useful one. We must 
also admit that after investigation and from our own observations, 
the usual postoperative treatment and convalescence following open 
reduction still occupies a considerable period of time, comprising in 
many instances four to six weeks^"' hospitalization and as many 
months before the patient is able to return to any arduous work. 
This relatively prolonged period of disability is no doubt the result 
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of ovcrconservatisni displaj'ccl in an effort to prevent refracture and 
it is quite probable that splinting and immobilization has in the past 
been unnecessarily prolonged. 

EXCISION OF THE PATELLA PARTIAL AND COMPLETE 

Notwithstanding the markedly improved results which followed 
the treatment of fractured patella b}' open reduction and osseous 
suture, much was left to be desired and there is still considerable 
room for improvement. It is not surprising therefore that partial and 
complete excision rather than repair of the fractured patella was next 
considered, suggested and performed. 

Chaput,® in the description of his several methods of treating 
fractured patella in 1891, discussed the treatment of old fractures 
and called attention to a t\'pe wherein the superior fragment im- 
paired flexion. In this type he performed with good result and 
recommended extirpation of the offending superior fragment. In 
another type* in which the patella was too long and interfered with 
flexion because of its excessive length and breadth, he advised com- 
plete e.xtirpation and stated that the operation was eas}' and was not 
followed by any functional disturbance. 

Stimson, in 1898, discussing the treatment of old fractures of the 
patella resulting in diminution of function stated, “It is known that 
partial or total loss of the patella does not involve loss of function; 
the quadriceps retains control of the leg through its fibrous and 
fascial connections ...” 

Heineck, in the analysis previously referred to, comprising 1,100 
cases, was able to find in the literature thirteen cases in which the 
removal of the patella constituted the sole operative procedure on 
the knee joint. Of these, five were for fractures, four for tuberculosis, 
three for chronic osteomyelitis and one for malignanc3\ From the 
study of these as well as cases of congenital absence, he concluded 
that a deficienc}'^ or absence of the patella was invariabl}' associated 
with an impairment in function and power. His strong and definite 
feeling in this matter is quoted, “In uncomplicated transverse frac- 
tures of the knee cap, the extirpation of the patella as a form of 
treatment is to be condemned. In comminuted fractures it deseiA'es 
consideration only as a measure of last resort.” 

It would seem that the few' cases at that time available for study 
scarcely justitierf'«-th€.,Si.ritude^ssumed and so strongl3'^ expressed, 

* “Old fractures of the patella with a rigid callus with elongated patella and impaired 
flexion should be treated by complete extirpation of the patella.” (Chaput.) 
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relative to the indispensability of the patella and the functional 
impairment resulting from its loss. It would seem more than likely 
that the impairment in function was the result of associated damage, 
disease or neglect to the soft parts and not to the absence of the 
patella. His dogmatic statement to the effect that a knee joint without 
a patella is an impaired joint, seems to have been made upon inade- 
quate evidence, notwithstanding the fact that included in the cases 
he was able to collect and publish from the literature, were three 
belonging to Mr. W. Morey Willis^“ who on December 4, 1907, 
reported before the Nottingham Medico-Chirurgical Society these 
three cases in which he had completely excised the patella for frac- 
ture. At that time he demonstrated his last case which had been 
operated upon five months previoush\ The movements of the joint 
were perfect and he reported that the results in the other two cases 
were also excellent. In all three cases he regarded the result as equal 
if not superior to that obtained by wire suture. In this same collection 
of cases by Heineck was also included a case of Dr. Charles L. 
Scudder.” This patient suffered marked comminution of both 
patellae and after complete excision of both, was reported to have 
excellent functional use of both knees. There are, undoubtedly, 
many other cases either unreported or not found in the earlier litera- 
ture which, like the cases of Willis and Scudder, would lend 
additional evidence tending to invalidate the deductions of 
Heineck. 

Thomsen,*- in 1934, recommended partial excision of the patella 
in cases of fresh fracture showing comminution in which there were 
one large fragment and several small fragments. He believed that by 
excising the several smaller fragments, only union of tendinous 
structures was involved and success assured. He reported that the 
results obtained in his five cases were uniformly satisfactory. 

Blodgett and Fairchild,*^ of the Receiving Hospital in Detroit, 
Michigan, reported their experience with partial and total excision 
of the patella for acute fracture. At that institution during the years 
1932 to 1934 inclusive, fifty-five cases required open reduction, 
thirty-five of these patients were treated by various suturing proc- 
esses and twenty were treated by partial or total excision of the 
patellar fragments. The end results in both groups are interesting in 
that few such statistics have been published. From them one ascer- 
tains that the end results following osseous suture were far from 
satisfactory and partial or complete excision of the patella has some 
merit. The reported end results follow: 
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“Of the 35 cases repaired by various suturing processes, in 
twenty the results were unknown. Onl3" fifteen cases could be 
examined and appraised from seven to thirt3'-six months postopera- 
tive. Of these: 


7 classified excellent . Limb and knee joint useful as before 

3 classified good Improving, nearly full flexion, moderate difficulty 

in getting up and down stairs. 

5 classified fair Fair economic usefulness, function often con- 

siderably diminished. 


“Of the twelve cases treated bj^ partial excision, in five the results 
were unknown. Onlj' seven could be e.xamined from six to twenty-six 
months postoperative. Of these, six were rated as excellent and one 
good. 

“Of the eight cases treated b}' complete excision, in four the 
results were unknown, one was rated as excellent and three were 
rated good.” 

It is worthy of note that in the above series of cases the results 
following osseous suture were far from satisfactory^ less than 50 per 
cent of the followed cases showing a limb or knee joint as useful as 
before the accident. It is unfortunate that end results were obtain- 
able in only' 50 per cent of the excision cases. From this small group 
of cases (eleven cases) and as particularly' shown in the complete 
excision group, the superior end results following excision were not 
convincingly' demonstrated. The authors (Blodgett and Fairchild) 
were never the less convinced that partial and total excisions of the 
patella were productive of excellent results. They' believed that 
many' disadvantages encountered in osseous repair such as, inaccu- 
rate reposition of the posterior articular surfaces of the fragments, 
subsequent adhesions to the femur and in some cases the necessity 
of removing wire suture material were eliminated by excision. They' 
also observed that convalescence and rehabilitation were consider- 
ably' shortened. If there was a sizable lower fragment, they' recom- 
mended excision of the upper fragment or fragments. In cases of 
marked comminution with wide separation and in those in which 
there was no sizable lower fragment they' recommended total 
resection. 

In April, 1937, R. Brooke,^^ of England, reported thirty' cases in 
which the patella had been completely' excised during the seven years 
previous to publication. From his personal experience he was 
impressed “ . . . with the rapid and smooth recovery' and the rela- 
tively' very complete recovery' of function permitting laboring men to 



DOBBIE, RYERSON— FRACTURED PATELLA 


347 


return to their work within a month or six weeks of the operation.” 
His presentation though startling, was convincing. His conclusion, 
short and precise follows, “The patella is an integral part of the 
skeleton phylogenically inherited, and function plays no part either 
in its formation or its growth. In man it subseix^es no important 
function. It is a morphological remnant which is tending to undergo 
reduction and to disappear. It has become modified to take part in 
movements of the knee joint, but its presence is incidental and is a 
deterrent rather than an aid to these movements. Experimental and 
other evidence has been advanced to show in its absence the effi- 
ciency of the knee joint is, if anything, increased both as regards the 
rapidity of movement and power.” Such a statement is to the 
average person difficult to believe and quite provocative. 

Groves, of Bristol, editor of the British Journal oj Surger\r, 
admitted that he, too, was quite skeptical when he heard of Mr. 
Brooke’s claims and requested to see some of the results. Mr. Brooke 
showed him eight cases after which Groves admitted that the claims 
were fully justified stating, that when the knees were covered it was 
impossible in any case to identify the injured limb or detect any 
difference in function. “Convinced but still mystified as to how the 
mechanism of the extension of the knee could be so perfectly carried 
out in the absence of the patella, I sought the help of Professor 
Whitnall of Bristol University, Anatomical Department.” Together, 
after studying anatomical preparations they were convinced that it 
was the suture of the lateral tendinous expansions of the quadriceps 
tendon which was most important and concluded that by removing 
the fragments a better repair could be obtained. 

Since the report of Brooke, Tippett^*^ reported in 1938 the results 
in four excision cases, Mehriz,*' in 1939, the result of a single case and 
Dodd,*® in 1939, enthusiastically endorsed the procedure reporting 
excellent results in five cases. 

THE PRESENT SERIES OF CASES 

The article by Brooke, of England, previously referred to, 
brought to our attention this new and startling method of treating 
fractures of the patella. The advantages claimed were so convincingly 
demonstrated in photographs that we decided to give the procedure 
a trial. 

We have since November, 1937, on the Fracture Service at the 
E. J. Meyer Memorial Hospital, treated all patients with a fractured 
patella with comminution and separation of fragments by complete 
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excision. In other words, any case requiring open operation was 
treated by complete excision of the fragments. 

Our experience during the past three and one-half years com- 
prises twenty-one cases. Twelve service patients and one private 
patient were operated upon by the authors. Eight private patients 
were operated upon by five other local surgeons. With one exception 
the results obtained have been most satisfactory and gratifying. 
Table i shows the distribution of cases over fortj'-one consecutive 
months. It is interesting to observe that the first private patient was 
treated by excision only after impressive experience and end results 
had been observed in five service patients operated upon during the 
preceding twenty-two months. In summary, Table n supplies the 
following data; 

Age Incidence. The oldest patient was a woman of seventj^-nine 
years, the youngest a boy of eighteen years. The average age for the 
entire group was fifty-two years. 


Table i 

ANALYSIS TWENTY-ONE EXCISION CASES ACCORDING TO CASE STATUS AND DISTRIBUTION 

OVER YEARS 


Nov. 1937 to Mar. 
1941 

Service Cases 

Private Cases 

Total Cases 

1937 

2 

° 1 

2 

1938 

2 

0 j 

2 

1939 

I 

I 1 

2 

1940 

5 

6 i 

I I 

1941 

2 

. ... . j 

2 j 

4 

Total 

1 

12 1 

9 

21 


Sex. There were fourteen males and seven females; ratio 2:1. 

Right and Left Patella. The right patella w’as fractured in eleven 
cases, the left in ten cases. In only one instance were both patellae 
fractured, only the left requiring operation because of marked 
comminution and wide separation of fragments (Case ii). 

Complicating Factors. The fractures were simple in all but one 
instance (Case 6) which was compounded. Two of the cases (3 and 
13) were refractures, in each instance the same patella having been 
fractured and sutured on two previous occasions. Two cases (i i and 
17) had associated injuries which either delayed convalescence or 
complicated the end result. The patient in Case 1 1 sustained frac- 
tures of both right and left patellae. The right, though comminuted. 
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From our small and limited experience the patients without com- 
plications are, with rare exceptions, walking well without dressings, 
aid or discomfort at the end of the second week; and as no physio- 
therapy other than active use is prescribed, there is no reason for 
keeping them in the hospital for any appreciabl}’^ longer period of 
time. As shown in Table iii, the average postoperative period of 
hospitalization for the eight private cases was two and one-half 
weeks. 

Intel ral between Injury and Operation. The time elapsed between 
fracture and excision varied considerably. (Table iv.) In general, each 
patient was operated upon as soon after admission as seemed practi- 
cal. The preoperative condition and preparation of the patient as 
well as reasonable convenience, were all taken into consideration. 
It is our impression that delaj* offers no advantages. Provided that 
there are no gross contraindications to immediate arthrotomy or any 
valid reasons for delay, immediate operation is advised. 

Our experience in this series, excluding the most recent patient 
(Case 21) who first consulted a physician three and one-half months 
after injury, shows that the average time interval between injury 
and operation amounted to 5.5 days. 

5 patients or 24 per cent were operated upon within twenty-four 
hours or less. 

8 patients or 38 per cent were operated upon within forty-eight 
hours. 

12 patients or 57 per cent were operated upon within four days. 

9 or 75 per cent of the service patients were operated upon within 
five days of inJur^^ 


Table iv 

TIML ELAPSED BETWEEN INJURY AND OPERATION 

(T^\cnty-one c.tscs) 


Interval between injury and 
Operation 


24 hours or less 

n 4 » 5> C 

2 dajs 

S, 9, 15 

3 

10 

4 dajs 

II, 17. IQ 

5 dajs 

3 

7 days 

13 

S days 

12, 14, 18 

1 1 da\ s 

16 

14 dajs 

0 

17 dajs 

7 

107 dajs 

21 


Case Numbers 

20 — 24 '7- operated upon 24 hours or less 
— 38% operated upon within 48 hours 

— 57*7 operated upon within 4 dajs 


■20 cases. A\erage 5.5 day interval be- 
tween injury and operation. 
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The average lime interval would ha\'e been considerably less had 
all of the eases entered the hospital immediately after injury. 


ANATOMICAL CONSIDEUATIOS 

It should be recalled that the quadriceps femoris muscle, powerful 
extensor of the leg, consists of four different heads viz., the rectus 



A n c 

Fig. I. Fresh cnd.nvcr specimen showing norm.nl rcLition of p.itell.i to qu.ndriccps tendon. 
A. viewed from the front showing qu.ndriccps tendon, the l.ntcr.'il .nnd medini tendinous 
e\p,insions, the patella and patellar ligament, n, same ns (a) viewed from behind, 
showing articular surfaces of the same structures. Obsertc that the posterior surface 
of the tendon is att.achcd to the anterior surface of the patella, c, same ns (n) showing 
the patella detached from the posterior .surface of the tendon and reflected provim.ally. 
Note the relatively small p.atcllar defect in the tendon and the Strong tendinous lateral 
and medial expansions. 

femoris, vastus medialis, vastus lateralis and vastus intermedins, all 
of M'hich converge and unite to form the quadriceps tendon. This 
broad, common tendon of insertion passes over the patella to become 
continuous with the patella ligament which is inserted into the 
tuberosity of the tibia. The quadriceps tendon, in addition to being 
firmly attached to the anterior surface and lateral margins of the 
patella, furnishes tendinous lateral and medial e.xpansions which 
pass downward to be inserted into the margins of the lateral and 
medial condjdes of the tibia, respectively. The superior and inferior 
articular margins of the patella are covered with fat and there are no 
ligamentous fibers attached thereto. 

Because of its relation and attachment to the quadriceps tendon, 
the patella can be readily dissected free from the posterior surface of 
the tendon. This is well demonstrated in Figures ia, b, c and d 
which are photographs of a specimen taken from a fresh cadaver. 
From them, one can readily understand why removal of the patella 
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does not interfere with subsequent function, there being no appreci- 
able loss in tendon continuity provided the lateral and medial 
tendinous expansions are well repaired. 

THE OPERATION 

Indications. Any simple fracture of the patella with separation 
of fragments which requires open operation and all compound frac- 
tures require operation. 

Preoperative Preparation. From the time of injury to operation, 
the injured extremity is elevated and splinted comfortably in exten- 
sion. In view of the fact that early operation is contemplated and 
usually performed, little or no benefit is to be expected from pressure 
bandages, hot or cold applications, etc., and they are therefore not 
used. Careful preoperative examination and study of the patient is 
of course carried out the same for this as any other operation. Pre- 
operative treatment and sedation naturally varies with the surgeon 
and the tj^pe of anesthesia to be used. Low spinal anesthesia was 
found to be very satisfactory and was used in most, though not all 
of the cases of this series. 

The field of operation is prepared according to the custom and 
desire of the operating surgeon. The authors scrub the entire 
extremity from groin to ankle thoroughly with ether. Tincture of 
iodine is then applied over the same area and after it has dried it is 
removed with alcohol. The operative field is then draped so as to 
expose the knee generousl}'. 

Incision. Either a transverse or vertical incision, six to eight 
inches long, centered over the patellar fragments will give adequate 
exposure permitting excision of the fragments and repair by suture 
of the tendon and tendinous expansions. (Fig. 2a.) 

The incision divides skin and fascia immediately exposing the 
line of fracture and the contused, lacerated soft tissues. Considerable 
and varying amounts of blood, bloodclot and synovial fluid escape 
from the knee joint. Retraction of the wound edges, reveals the 
extent of the lacerations of the lateral and medial tendinous expan- 
sions, which is usually extensive. (Fig. 2B.) 

E.xcision oj Patellar Fragments. The number of fragments 
depends upon the extent of comminution. Commonly, there are one 
large proximal and several smaller distal fragments. The rents in the 
lateral and medial tendinous expansions of the quadriceps tendon 
make it possible to evert or turn out these fragments. This step is 
facilitated by the use of a towel clip, which permits firm traction and 
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eversion of the fragment away from the fracture line. (Fig. 2C.) By 
sharp dissection and at the same time closely hugging the anterior 
surfaces of the patellar fragments, they arc removed with special care 
>.to preserve intact the overlying tendon. 



Fig. 2. Steps in the oper.ntion for excision of tlie p-itcll.t. 

Repah oj Tendon and Laleial Tendinous Expansions. After the 
fragments have been completely excised, the contused and hemor- 
rhagic, frayed, adjacent edges of the tendon and tendinous expansions 
are sparingly debrided and repair is completed by approximat- 
ing the freshened edges with interrupted sutures. Any hemorrhage 
encountered should be accurately controlled by ligature and special 
care is exercised to see that the tendinous expansions are sutured 
well laterally and medially without tension. It is advantageous to 
suture the lateral and medial tendinous expansions first for by so 
doing, the much thinner, central portion of the tendon, originally 
attached to the patella, is approximated with greater ease and less 
tension. (Fig. 2D.) 
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Closure oj Wound. The wound is closed in two layers, fascia and 
skin, by interrupted, continuous or subcutaneous suture depending 
upon the type of suture material used. A sterile, snug pressure 
bandage is applied. No splinting of anj'- type is necessary or used. 

Sulure Material. In this series of twenty-one cases, various 
kinds of suture material were used, there being a marked preference 
shown for silk. 

No. lo black silk was used in lo cases (j, 6, 8, p, ii, 15, 17, 18, 20, 21) 

Chromic catgut was used in 6 cases (i, 4, 7, 10, 12, 14) 

Fascia lata was used in 2 cases (2 and 3) 

Alloy wire was used in 2 cases (13 and 19) 

Chromic and silk were used in 1 case (16) 

Of the thirteen patients operated upon bj" the authors, silk was 
used in eight, fascia lata in two, chromic gut in two and silk and 
chromic gut in one. From the observation of the convalescence in this 
small group of cases, it would appear that the type of suture material 
used was immaterial. It seems logical, therefore, to recommend that 
suture material least apt to cause tissue reaction be used. 

POSTOPERATIVE CARE AND REHABILITATIO.N 

The operative wound having been closed and dressed, several 
layers of sheet wadding are applied over the sterile protective dress- 
ing and the entire knee is snugly bandaged with a five-j^ard flannel 
bandage. 

The patient is at once permitted and encouraged to move freeh' 
about in bed and there is relatively little discomfort which is con- 
trolled with mild sedatives. 

On the third or fourth daj', he is allowed out of bed and encour- 
aged to walk about, with or without the aid of a cane, according to 
the desires of the patient. This step is, as a rule readity accomplished 
with great surprise and satisfaction to the patient. Upon realizing 
that he is able to walk with little or no discomfort and only a slight 
limp, he is more than willing to follow enthusiasticall}* the active 
exercises outlined and prescribed. Progress is amazingly rapid from 
this stage. During the first week, the snug flannel bandage is left 
undisturbed. In addition to compressing and protecting the operative 
site, any marked degree of flexion is prevented and the sense of 
support and security afforded by its presence inspires confidence. 

Between the seventh and tenth days, the wound is dressed for the 
first time. The stitches are removed, all dressings discarded and 
active flexion and extension exercises are instituted. By the end of 
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Fig. 3. Dynamometer for meas- 
uring qu.adriccps extensor fe- 
moris muscle power. The 
p.iticnt places the heel of the 
shoe on the limb to be tested 
in cable loop (a). The attached 
cable extends around pulley 

(b) and passes upward to arm 

(c) connecting two parallel 
fifty-pound spring scales (d 
. and e) which arc firmly 
mounted on a stout board. The 
instrument is held between the 
legs of the patient. In a sitting 
position, both buttocks placed 
squarely and well back on a 
suitable chair or table top, 
quadriceps e.xtension power is 
recorded in pounds o to too. 
Sec photographs of dynamom- 
eter in use. (Figs. 40, 50 and 
So.) 
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the second week complete extension and 90 degrees flexion have 
usually been obtained and the patient gets around actively and 
comfortably without aid of any sort. It is quite impressive to see 
these patients at this stage, walking about the wards and hospital 
corridors as well or better than many of their fellow convalescent 
patients who had no injury or operation. 

The patient is discharged from the hospital at this time with 
instructions relative to the active use of the operated extremity. He 
is encouraged to do a considerable, increasing amount of walking 
daily and is instructed to walk up and down stairs whenever and as 
much as possible. To negotiate stairs is the most difficult part of 
rehabilitation and this important criterion of function is the last 
obtained. 

With progressively increasing active use, the patient is, at the 
end of six to eight weeks able to be on his feet all da}-^, walk long dis- 
tances and negotiate stairs. In many instances he is able to return 
to laborious work including climbing between the second and third 
month. 

Full and complete function is demonstrable in some earlier than 
in others depending upon the amount of stoicism and co-operation 
displayed. Compensation and lawsuits will exert their influence 
unfavorably of course, but generallj' speaking from the end results 
obtained in this series there is no functional impairment at the end 
of four months. 


END RESULTS 

The end results in this series of cases were critically evaluated bj’ 
more than one observer and because of the unbelievable excellent 
result almost invariably obtained, many of the cases have been shown 
to the sceptics on numerous occasions. The result as here recorded 
was considered excellent onlj" when the function of the limb and knee 
joint was observed to be normal in all respects. Such classification 
required: (i) Powerful and complete extension of the injured leg 
equal to that of the uninjured extremity; (2) complete flexion of the 
leg on the thigh, equal to that of the uninjured extremity; (3) the 
ability to kneel and rise from kneeling position without discomfort; 
(4) the abilitj' to bear the bodj’’ weight on the semiflexed injured 
extremity alone; (5) the abilit}' to walk long distances comfortably, 
normally and without a limp; (6) the ability to negotiate stairs 
normally and comfortably; (7) the feeling of stability and security in 
the injured e.\'tremity: (8) complete lack of subjective complaints 
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suggesting disability or inferiority as compared to the uninjured 
extremity; and (9) in those cases in which pre-existing disability 
made it Impossible to fulfill the preceding requirements, the result 



ABC D E 

Fig. 4. Case i. Laboror, age fifty-three, photographed thirty-siv months postoperativcly. 
Left patella e^cciscd November 6, 19^7. a. full function six weeks. It is difficult to 
identify the affected knee, n, kneeling and full fle.vion demonstrated, c, body weight 
easily supported on semiflexed affected limb, d, extension power unaffected limb 
forty-two pounds, e. extension power affected limb fifty pounds. 


was considered excellent when the function obtained was said to be 
equal or better to that present immediately prior to the patella 
injury. (Cases 3 and 13.) 



ABC D n 

Fig. Case iv. Laboror, age eighteen, photographed thirty months postoperativcly. 
Left patella e.\cised .May 26, 103S. .\, full function three months. It is difficult to 
identify the affected knee, b, kneeling and full flexion demonstrated, c, body weight 
easily supported on semiflexed affected limb, d, extension power unaffected limb sixty 
pounds. E, extension potver affected limb sixry-foiir pounds. 

Such an evaluation as described is indeed critical and demanding 
but, nevertheless, essential to substantiate the extravagant claims of 
those advocating the procedure of excision of the patella for fracture. 
Very few cases of fractured patella, regardless of the method by 
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which they were treated, have been analyzed so critically as far as 
end results are concerned. 

Of the twentj'-one cases in this series, one (Case 1 1) patient died 



An CO 

Fig. 6. Case \ . Dining car waiter, age fort\-one, photographed eighteen months 
postoperativelt . Right p.itclla c\ciscd .Maj 6, 1939. Full function sl\ weeks. 

A, It Is dlfllcult to identift the affeeted knee, n, kneeling and full fie\Ion demon- 
strated. c, squatting and full flexion, o, bod\ weight easily supported on 
semiflexed affeeted limb. 

in the seventh postoperative week, the result of pulmonary embo- 
lism. Progress up to the time of death promised an excellent result. 

Of the twenty patients survixdng the operation, in two instances 
(Cases 20 and 21) not sufficient time had elapsed when last examined 
to expect or warrant the recording of complete return of function. 

Two of the remaining eighteen patients (Cases 16 and 17) failed 
to respond or report for end result check up in time for this report, 
though our latest out-patient follow-up records showed them to be 
progressing satisfactorily. 

In sixteen cases we xvere able to demonstrate an excellent result 
from three to forty-one months postoperatix*eIy without exception 
or exaggeration. All of them hax'e returned to their usual work as 
laborers or housewives. 

Photographs of the end results in several of the cases of this series 
are submitted to demonstrate the completeness of functional return. 
(Figs. 4, 5, 6, 7, 8, 9 and 10.) 

DYNAMOMETER TEST FOR QUADRICEPS POWER 

A dynamometer for measuring the power of the quadriceps 
femoris muscle was improvised by the senior author. It is quite 
simple in construction and operation. (Fig. 3.) For purposes of 
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comparison and progress determination, it has proved quite valuable 
as a means to portray visually and record the power of extension in 
pounds. 



A. B C 

Fig. 7. Case vm. Laborer, age fort\-t\\o, photograpliecl 
nine inontlis postoperatively. Left patella excised Feb- 
ruary i“, 1040. \. it is didicult to identify tlie affected 
knee. B, kneeling and full llcxion demonstr.ated. c, bod\ 
u eight easih supported on seniillexed alfected knee. 

In those cases tested it has been constantly observed that the 
power of extension is unimpaired following the complete removal of 
the patella and strange as it may seem, in many of the cases power is 
from three to eight pounds greater in the limb from which the patella 
has been excised than in the unaffected extremity. 

REGENERATION OF THE PATELLA 

Blodgett and Fairchild stated, “The patella does not regenerate 
following excision.” This statement of fact seems to have been based 
on a single case which showed no radiographic evidence of regenera- 
tion six months after excision. 

Brooke, in reciting his larger experience, did not touch on the 
subiect of regeneration. 

Carey, Zeit and McGrath, however, in their studies in the 
dynamics of histogenesis with particular reference to the regenera- 
tion of the patellae of dogs, presented experimental evidence to 
support the following findings: 

“ Under adequate mechanical conditions produced by an intact, 
normally mobile knee joint and its related soft parts, patellar 
cartilage and bone regenerate after the patella is excised, from voung 
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connective tissue cells which had not been destined as specific 
formers of bone. 

“When adequate mechanical conditions are altered by means of 



ABC D E 

Fig. 8. Case ix. Laborer, age fifu-se\en, photographed eight months postoperatKcK 
Left patella excised March 25, 1940. Full function ten weeks, a, it is dillicult to identifj 
the affected knee, n, kneeling and full flexion demonstrated, c, bodj weight easih 
supported on seniifleved affected limb, o, extension power unaffected limb fiftx 
pounds. E, extension power affected limb 50 pounds. 





A B C 

Fig. 9. Caseviv. Housewife, age fiftj -three, photographed three months postoperatn el% . 
Right patella excised Nox'ember 12, 1940. x, except for transx'erse incision, one could 
not identify the affected knee, b, lateral xiew demonstrating complete extension, c, 
complete flexion demonstrated. 




immobilizing the knee joint (arthrodesis), with the patella left 
intact, patellar cartilage and bone atrophy- 

“When the patella is excised in toto and adequate mechanical 
conditions are altered by means of knee joint fixation, patellar 
cartilage and bone do not regenerate, even xvith the tendon of the 
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quadriceps extensor femoris muscle and the patellar ligament united 
by suture. 

“The adequate mechanical conditioyxs are a normally mobile, 



ABC 

Fig. 10. Casexvni. Elderly woman, age seventy-nine, photographed 
three months postoperatively. Right patella e.vcised Januarj" i6, 
1941. A, except for scar, it is dilFicuIt to identify the affected knee. 
B, lateral view demonstrating complete extension, c, full flexion 
demonstrated. 



A B c 

Fig. II. Case i. Regeneration of the patella? (Thirtx'-six months.) 

.\, preoperative .v-ray left knee, b, same knee one month postopera- 
tively. Notice early patellar regeneration, c, same knee thirty-six 
months postoperatively. Notice ex’^idence of progressive regeneration. • 

(Areas of bone larger and more dense.) Mass resembling patella can 
be felt. 

exercising articulation with the soft parts replaced, a condition met 
in the case of a knee joint where the patella is e.xcised and the 
tendon of the quadriceps extensor femoris muscle sutured to the 
patellar ligament with quickly absorbable material. 

The patellar bone, therefore, is dependent in origin and struc- 
ture. It is neither self made nor self supporting. Its genesis and con- 
tinued existence in actuality are contingent upon the mobility of the 
knee joint and the pressure and tension, of remittent character. 
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produced by the activity of the quadriceps extensor muscle through 
its tendon that passes over the ventral aspect of the lower end of the 
femur.” 



-A. B C 

Fig. 12. Case i\. Regeneration of the patella? (Thirty months.) a , 
preoperative .v-ray of the left knee, b, same knee one month post- 
operatively. Note faint shadows representing early patellar regener- 
ation. c, same knee thirty months postoperatively. Notice exten- 
sive patellar regeneration. One can feel w hat resembles a normal 
patella in this case. 



A B C 

Fig. 13. Case v. Regeneration of the patella? (Eighteen months.) a, pre- 
operative -X-ray of right knee, b, same knee one month postoperatively- 
Note early evidence of patellar regeneration, c, same knee, eighteen 
months postoperatively. Note progressive regeneration. Patellar mass 
can be palpated. 

In thirty dogs the process of regeneration was studied radio- 
graphically and microscopicalh' after a segment of tendon including 
the entire patella had been removed and the remaining tendon ends 
reapproximated with chromic gut sutures. It was stated that ten to 
fourteen daj's after excision each dog recovered the use of the oper- 
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ated leg and the knee joint functioned as before the operation. 
Radiographic evidence of regeneration appeared early (seventeen to 
sixty days) and progressed rapidly in all dogs. 



ABC 

Fig. 14. Oasc vin. Regeneration of the p.atella? (Nine months.) a, 
preoperative .v-ray left knee, b, same knee one week postopera- 
ativeh-. Note the absence of any suggestion of regeneration this 
early, c, same knee nine months postoperativeh’ showng patellar 
regeneration. Patellar mass can be palpated. 



ABC 
Fig. 1 5. Case ix. Regeneration of the patella. (Eight months.) a, preopera- 
tive .v-ray left knee, b, same knee one month postoperativelj\ Note early 
patellar regeneration, c, same knee eight months postoperatively. Note 
C-vtensive, progressive patellar regeneration in the relatively short time 
elapsed. Patellar mass can be palpated. 

A'-ray photographs were presented in the original article showing 
opacities in the repaired tendon at the original site of the patella, 
which were assumed to be evidence of regeneration. Though these 
areas, said to be bone, increased in size and density with time, -V-ray 
evidence of complete regeneration of the patella was not demon- 
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strated. It was not stated whether an}' of the dogs subsequently 
developed a complete new patella, but it seems that sufficient evi- 
dence was presented to suggest an attempt at patella regeneration. 



A B 

Fig. 1 6. Oisc m in. Regener.ition of the patella’ 

(Three months.) Set enu -nine tear old woman. 

A, preoperatit e \-raj right knee, b , same knee 
three months postoperatively. Note evidence 
of early patellar regeneration in spite of 
senility. 

In our series of cases the same opacities, demonstrated as occur- 
ring in dogs, are shown by .v-ray in the repaired human tendon at the 
original site of the patella. If these shadows are foci of regeneration, 
it has been constantly observed that radiographic evidence of same 
appears earl}' and progresses with relative rapidity. In some of our 
earlier cases (i, 4, 8, 9) a cartilagenous mass conforming somewhat 
to the patella in shape, size and location, can be felt in the repaired 
quadriceps tendon. X-rays as early as one month postoperatively, 
show faint but definite irregular areas of density (proved to be bone) 
in the sutured tendon at the original site of the patella. These so- 
called areas of regeneration progressively increase in size, number 
and density with time but in no case (up to thirty-six months) have 
we been able to demonstrate by x-ray a complete new patella. Objec- 
tive evidence of this suggested regeneration referred to, is furnished 
in Figures ii, 12, 13, 14, 15, 16, 17, 18 and 19. 

Case II, portrayed in Figures 17, 18 and 19 and referred to 
several times earlier in this paper, is of special interest. Strangel} 
and sadly enough it was the only private case of the senior author. 
Because of unfortunate fatal pulmonary embolism it became possible 
to obtain for gross and microscopic study, the repaired and healed 




A B C 

Fig. iS. Case xi. Quadriceps tendon removed at autopsj- seven weeks postoperatively. 
Tendon repair grossly demonstrated, a , viewed from front. (Vertical defect e.vtend- 
ing througli middle of specimen is the result of postmortem removal of sections for 
microscopic study.) Excellent repair is demonstrated. B, same as (.a) showing re- 
paired articular surface of tendon. The original site of the patella is seen as a rela- 
tively small oval depression, c, vertical section of the same tendon showing excellent 
restoration of continuity- in the tendon. Obser\-e bony deposits at original patellar 
site representing patellar regeneration well advanced as early as the seventh week. 
.\rrows mark site from which microscopic sections were made. (See Fig. 19, a and b.) 
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quadriceps tendon from which the patella had been excised forty- 
seven days previously. 

At autopsy the entire quadriceps tendon was widely removed and 
from studies of the specimen (gross, microscopic and radiographic) 
several interesting observations were made. 

The site of repair of the tendon and expansions was excellently 
healed by primary intention. Scar tissue had completely and 
smoothly restored the continuity and there was surprisingly little 
chronic inflammatory reaction in or about the suture line. (Figs. 18 
and 19.) 

Upon examining the articular surface of the tendon (Fig. i8b) 
the original site of the patella could he identified as a smooth oval 
depression and in this patellar depression, could be seen and felt 
numerous, confluent, glistening, hard areas of bone suggesting evi- 
dence of patellar regeneration as demonstrated by -v-ray so con- 
stantly in our cases. 

Microscopic examination of the tendon through the suture line 
showed a pronounced degree of fibrous tissue proliferation with 
surprisingly little chronic inflammatory reaction and localized areas 
of young and growing bone were demonstrated throughout the 
sections examined. (Fig. 19A.) 

SUMMARY 

The authors believe they have demonstrated the superiority of 
the treatment of fractures of the patella by excision. As far as one 
can tell by careful examination of the cases, between three and 
forty-one months postoperatively, function is restored in all of the 
cases as completely as has been demonstrated in those several cases 
illustrated by photographs. It is possible to identify the affected knee 
only by the scar of the incision and the exaggerated prominence of 
the condyles of the femur. Flexion and extension, stability and power 
are unaffected by removal of the patella and the patients themselves 
frankly admit that their limb is as good as before injury. 

It occurs to one that loss of the patella exposes the femoral 
condyles to trauma which may cause serious derangement of the knee 
joint. This criticism seems valid and though it has not yet occurred 

Fic. 19. Microphotographs of rcp.-iircd quadriceps tendon, Gisc xt. (See Fig. iS.) a , 
microscopic section through line of suture showing (A) bone, (B) site of silk suture. 
Fibrous tissue protifer.ation throughout. R, view of same area (higher power) showing 
pronounced fibrous tissue proliferation with practically no chronic inflammatorv 
infiltration, c, for control purposes, same power as (b) section of normal quadriceps 
tendon from which the patella was excised postmortem. (See Fig. id.) 
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in any of our cases, would constitute a serious objection to the proce- 
dure were it not for the fact that regeneration of the patella probably 
takes place and when and if completed, should eliminate any unusual 
predisposition to injury. 


CONCLUSIONS 

1 . The nonoperative treatment of fractured patella with separa- 
tion of fragments is in general undesirable and unsatisfactory. 

2. Arthrotomy with osseous suture as was suggested and 
advocated by Lord Lister in 1877, has been the treatment of choice 
for the past fifty years. 

3. Though bony union, more rapid repair and better function 
resulted following arthrotomy and suture, much is left to be desired; 
and though a useful limb is as a rule obtained, in most instances 
considerable permanent functional loss persists. 

4. Complete excision of the patellar fragments in those cases of 
fracture requiring operation is superior to anj' other treatment for 
the following reasons: (a) The operation is simpler and less time 
consuming; (b) convalescence is smoother and more rapid; (c) the 
period of hospitalization and disability is appreciably less; (d) 
earlier, more complete functional recovery is the rule; and (e) the 
late complications of osseous suture are eliminated. 

5. In those cases from which the patella has been removed, the 
efficiency of the knee joint is in no wa}' impaired. The range and 
rapidity of movement and the power is in no way inferior to that 
displayed in the opposite, intact limb. 

6. There is evidence suggesting that following removal, regenera- 
tion of the patella occurs at its original site. If true, an}" attributed 
protective function would be eventually restored. 
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DISCUSSION 

J. Huber Wagner (Pittsburgh, Pa.): Unfortunately, I got in a little late 
and so did not see more than the tail end of this beautiful movie. I have 
had the privilege of reading this manuscript of Dr. Dobbie’s, however, and 
I do not know how much he was able to give of it, but I want to assure 
you that when it is published it will certainly be worth reading. It is one 
of the finest papers I have had the privilege of reading. 

I am a little like the late and beloved Will Rogers, so far as this 
particular subject is concerned, for all I know about it is what I have read 
in the papers. I have not had any practical experience save, of necessity, 
on several occasions when I have had to take out some comminuted 
fragments of one of these cases of patella fractures. 

Strange to say, at first, not knowing the work that had been done on 
this, I was very much worried concerning the end results, and was sur- 
prised to find that these patients do very well with a half and sometimes 
as little as a third of the normal patella. 

Having read this paper, and seeing the end results as shown here, has 
certainly removed all the skepticism that I might have had concerning the 
wisdom of excising the patella. I do not know whether in the future, when I 
get a transverse fracture, I will be courageous enough to take it out — I 
am still a little slow on that — as we have had some very good results in 
our cases of fractured patella cases, believing that the essential thing after 
fixation was early function, i.e., both active and passive motion of the 
knee joint at an early date. 

In Dr. Dobbic s cases, his average stay in the hospital in the twentj^-one 
cases was about twenty-two days. I may be wrong about that figure. Our 
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average stay in the hospital is about the same. We get our patients up 
early and start them going. 

This method, however, certainly shortens the convalescent period. As 
to the method or approach whether the transverse or the vertical incision 
is preferable, personally I believe that perhaps the vertical incision is the 
one of choice, as it docs not interfere with the circulation, which is often a 
factor especially in elderly people. 

As I said, I have no actual c.vpcricncc with this method, but it strikes 
me that probably the use of black silk is the suture material of preference. 
It has given us good results in many other joint operations and it certainly 
is well tolerated here. 

Dr. Dobbic’s paper shows a great deal of work and research from the 
historical point of view. This operation was used first of necessity and 
now as a matter of choice. Perhaps in the future we will lean a little more 
toward the employment of this particular method of c.vcision of the patella 
at the time of fracture. 

Robert I. Harris (Toronto, Ontario); It seems to me this is one of 
the most important contributions that has been made to our program, 
because it has demonstrated in a convincing manner that Brooks’ claims 
and statements arc true, claims which many of us had difficulty in believ- 
ing, even though they were supported by the confirmation of Hey Groves. 

We have had a brief c.vpcriencc with the method of treating fractures 
of the patella Immediately after Brooks published his paper, some of 
our fractures of the patella were treated by e.vcision. Our results were 
unfortunate in that all ended with limitation of movement of the knee joint, 
some with gross limitation of the movement of the knee joint. 

^^'hy that was, I am unable to say, but Dr. Dobbie’s presentation will 
lead us, I am sure, to return to the method with the hope and assurance 
that we can solve the problem of limitation of movement of the knee. 

There can be no doubt that there arc certain types of fracture of the 
patella which are difficult to treat by anj' method which attempts to 
repair the fracture, the badly comminuted case being the outstanding 
e.xample. Moreover, I believe this presentation has demonstrated that 
it can be extended into another field, namely, the field in which osteo- 
arthritis involves chiefly the patella, giving rise to a painful joint which 
is disabling out of all proportion to the osteo-arthritic lesion which is 
present. 

I recentlj" have had occasion to remove a patella for such a lesion, with 
the result which to date is extremeh' satisfying 

Thomas H. Peterson (Boston, Mass.): I can add just a little in regard 
to the dislocation of patelfas. I have had onlj’^ one or two cases in which 
thej"- have been removed, but the operation is far more satisfactorj' than 
any of the transplants which we might have used, and even in the trans- 
plantation of the patella tendon. I think we are going to find that this 
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procedure is going to be a great help along with our other procedures in 
treating the dislocating patella. 

Philip D. Wilson (New York Citj')' I can echo what has been said 
already, and particularly because I have seen localized osteo-arthritis in 
several old cases which previously had had fractured patellas, had been 
sutured with excellent results which persisted over a period of years, and 
then eventually developed this localized type of osteo-arthritis between 
the femur and the patella. The relief of this symptom is by excision of that 
patella. 

There is one thing that is important to point out, that is, that the 
patella will regenerate again in a good many of these cases. You will not 
get the same sized patella as originally, but you will get ossification develop- 
ing which will make a considerable show. 

I do not believe that is a harmful thing; I am sure Dr. Dobbie has seen 
this. I do not think it is at all harmful, nevertheless you should not be 
surprised if a year or two later you find you have a new patella. 

Robert P. Dobbie (closing): Briefly, I do not know why Dr. Harris 
did not get good results equal to ours. 1 am sure we cannot excise patellas 
any better than he and his group can. Our results have all been very 
excellent; so excellent that it is hard to believe. 

In reply to Dr. Peterson’s remarks, a British surgeon, I think it is 
Tippet, advises verj- strongly against operating on a recurrent or dis- 
locating patella by excision. It makes them worse, he says, not better. He 
tried it in tsvo cases, and gives that as one definite contraindication. 

In commenting on Dr. Wilson’s remarks on regeneration, I dare not 
say much about regeneration. I thought I knew something about it, but 
the more I think about it the less I know about it. In seven of our cases 
they began to show at the end of the month, new bone in the quadriceps 
tendon at the site of the patella. In four of the cases they have what feels 
like a patella, a cartilaginous mass. There are a lot of things I do not know 
about this, and whether it is a regeneration or an effort at regeneration, I 
cannot say. 
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T he surgical management of open wounds and surgical infec- 
tions bj' chemotherapy is by no means a new procedure. 

The advent of the sulfonamide group of chemicals has recreated 
a widespread interest in one of man’s first surgical problems. Today 
medical science is fulfilling Ehrlich’s early prediction of the dis- 
covery of chemicals having bactericidal and bacteriostatic properties 
without deleterious effect upon human tissues. 

Our early work with the sulfonamide drugs involved the treat- 
ment of general and local wound infections b}' direct application 
of the crystalline chemical at the site of the infection. We became 
impressed by the apparent absence of an}'^ gross destructive or irri- 
tative effect upon human tissues and the rapid disappearance of 
the infection. In view of the abundance of heavily contaminated 
traumatic wounds and compound fractures, which come to our 
service, we concei^'ed the idea of preventing the development of 
infection in these cases by the local administration of the drug dur- 
ing the time period of contamination. 

We were further impressed by the excellent work of Jensen fol- 
lowing the local application of sulfanilamide cr3*stals in the treatment 
of compound fractures. 

Our work in this field constituted a studjf of the clinical behavior 
of sulfathiazole* in the treatment of compound wounds, compound 

* The supply of sulfathiazole was made available by a grant from the Winthrop Chemical 

Company. 
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fractures (recent and old), various types of surgical wounds and 
infections and use of the drug intraperitoneally in abdominal 
surgery. 

In our present paper we are presenting the results of the local 
application of sulfathiazole in fresh compound wounds, compound 
fractures and simple fractures requiring operation. 

Having little available information as to the behavior of the drug, 
when applied locally into wounds, our procedure and technic were 
carried on with considerable caution in order to evaluate the drug’s 
real worth. 

In all cases cultures of the wounds were taken immediately 
following inspection. Positive cultures representing a wide range of 
pathogenic organisms, including the various types of gas bacillus, 
were reported from the cases of contaminated and potentially 
infected wounds. 

However, it was found that during the period of contamination 
(four to six hours after Injury) the number of organisms recovered 
by routine bacteriological studies were few. Cultures taken from 
the compound fractures were positive in 50 per cent of the cases 
and in soft tissue wounds 32 per cent were positive. 

It is quite apparent that the pathogenic contaminators during 
the above period had not as yet reached a reproductive stage in 
which they were sufficiently numerous and virulent to present evi- 
dence of invasion or active infection. 

The above findings coincide with the already existing opinions 
regarding the value of debridement during this period when the 
organisms are few in number and low in invasive properties. Debride- 
ment of contaminated wounds, as practiced in recent years, has con- 
tributed much toward the prevention of wound infection. Its prac- 
tice as a preliminary phase of surgical management of wounds 
should continue as a standard principle in treatment. 

During our present study, we have changed our usual technic 
of handling wounds and compound fractures in only two respects: 
(i) application of sulfathiazole crystals directly into the wounds, 
and (2) complete closure of all wounds without drainage. 

In all cases, the drug was applied locally and distributed through- 
out the cavity by means of a sterile cotton applicator or sterile 
gloved finger. It is important that the powder reach all tiny recesses, 
fissures and corners. The extent of the wound and the type and 
condition of the tissues involved determined the quantity'of drug 
to be implanted. 
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The crystals were implanted as dispensed from the original 
container prepared in 5 and 10 gr. powder papers. No attempt was 
made to sterilize the crystals prior to their use, even though this can 
be effected without chemical change to the drug. 

In a number of cases, surgical repair of the damaged parts was 
delayed by shock, hemorrhage, heart, lung and other complications. 
Sulfathiazole was applied locally as a prophylactic agent in these 
cases with operation at a later date. 

Whether complete repair and reduction were performed immedi- 
ately, or dela3^ed, all wounds were closed complete!}' without drain- 
age and immobilized b}' splints when indicated. Our results have 
been most gratifying as shown b\' the following tables. (Table i.) 

The first series consisted of fifty-eight compound fractures, as 
listed in Table i. All wounds were of major proportions concerning 
their locations, with considerable muscle as well as other soft tissue 
damage. Open reduction, when indicated with internal fixation, was 
performed immediately if the patient’s general condition was satis- 
factory, or delayed if necessar}* bj' shock, hemorrhage or other 
complicating factors. In all cases, however, a large quantity of 
sulfathiazole was diffused thorough!}' throughout the wound and 
about the fracture site. This was followed by immobilization of the 
injured parts using plaster splints whenever needed. An operative 
procedure was found necessary in 89.6 per cent of these compound 
fractures. 

It will be noted that only 50 per cent of this series showed cultures 
positive for pathogenic organisms. This observation is not unex- 
pected in view of the fact that almost all of these cultures were 
taken within six hours of the time of injury. At this period the 
infective bacteria had not yet begun to multiply nor had they become 
invasive to any great degree. It is during this latent period that the 
local application of sulfathiazole has the greatest prophylactic value. 

Analysis of the percentage figures of infection (10.3 per cent) 
developing in compound fractures after using sulfathiazole, at first 
glance does not appear impressive. Of the six patients developing 
infection, two occurred in severe leg injuries in which the circulation 
of the distal portion of the limb was entirely destroyed. Gangrene 
resulted necessitating amputation at the fracture site. Pathogenic 
organisms were cultured from the wound sites and there was a 
liquefaction necrosis of the gangrenous tissues; for this reason, we 
classified these two cases as infected. It seems unfair to expect the 
drug to prevent the development of bacteria in completely necrotic 
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tissue which has absolutely no normal defensive mechanisms. In 
both cases, the viable tissues proximal to the site of injury, were 
healthy and showed no clinical evidence of infection. Following 
amputation, the stumps healed with remarkable rapidity. We 
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propose, therefore, to eliminate these two cases as being failure of 
sulfathiazolc to prevent infection in compound fractures. A third 
patient sustained a fractured skull compounded through the mastoid 
and middle car. Local application was impossible in this instance 
and \\c feared to give extremely large doses orallv or intravenously 
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due to already impaired vital signs. We believe that the develop- 
ment of mastoiditis was not due to a failure of the drug per se. An 
impossible situation existed in this case with severe shock, severe 
brain trauma and renal failure. 

By removing these three cases from our figures, the corrected 
incidence of infection drops from 10.3 per cent to 5.4 per cent. This 
value is extremely low for a series of compound fractures and it 
becomes particularl}^ significant in view of the fact that the entire 
group was composed of consecutive cases as thej’^ were admitted to 
our service and not a selected series of patients. The majority of 
these fractures were produced by crushing injuries in mining acci- 
dents with considerable comminution of the fractures and severe 
trauma of the soft tissues. 

The remaining three cases of infection require some comment. 
One compound fracture of a finger developed a mild infection after 
the oral use of the drug was discontinued; sulfathiazole was not 
applied locally at the time of injurj^, but local applications following 
the development of the infection controlled it rapidly. The second 
case was one of a compound fracture of thumb. This wound con- 
tinued to drain a purulent exudate for several weeks in spite of 
repeated local applications of the drug. We are unable to explain the 
failure of prophyla.xis here. The third patient sustained a compound 
fracture of the humerus in the proximal third with complete trau- 
matic amputation. The muscles of upper arm and shoulder were 
badl}"^ mutilated and Clostridium welchii was reported from cultures. 
The patient received large doses of sulfathiazole locally and by 
mouth. His condition improved materiallj'^ during the first four 
hospital days. At that time, the drug was discontinued orally and 
within twelve hours a virulent gas gangrene of shoulder and chest 
developed which was fatal within another twelve hours in spite of 
all treatment. Although cultures from five other cases showed 
Clostridium welchii this is the only one which developed gas gan- 
grene following prophylactic use of the drug. It is our belief that 
large doses of sulfathiazole given both localty and oralty within three 
or four hours of injury and continued for nine to fourteen days will 
prevent many cases of gas gangrene. Sulfathiazole has not been so 
effective in the treatment of active gas gangrene in our experience. 

The wounds of the other fifty-two cases in this series healed 
without infection, in a manner approaching primary union, save for 
an occasional discharge of a clear, nonpurulent, serosanguineous 
exudate. 
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The constitutional and local reactions from the drug were closely 
observed in all the cases presented in this series. Wound inspections 
were made to observe any reaction, discharge, progress of healing, 
lymphangitis, adenitis and swelling; also frequent urine analyses, 
nonprotein nitrogen observations, and frequent blood level estima- 
tions were obtained. Careful observations were made for any local 
or general toxic manifestations, which, if they occurred, were given 
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immediate consideration and treatment. As noted in Table i, 15.5 per 
cent of cases showed one or more toxic reactions. Except in one 
instance, these reactions were of a mild character and continued 
administration of the drug was possible. The exception was the case 
of the patient with a compound fracture of skull with meningitis 
who developed a toxic hepatitis with jaundice and died. It is highly 
questionable whether death was due to toxic reaction from sulfathia- 
zole, however, as the severe brain injury plus meningitis and mastoid- 
itis ^^ere sufficient cause for death. The other three deaths in this 
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series were due to severe brain damage following compound fracture 
of skull (two cases) and gas gangrene of shoulder (referred to 
previously). (Table ii.) 

The second group consisted of thirty-one soft tissue wounds, 
similar in all respects to those listed in Table i, except for the 
presence of a complicating fracture. Treatment and observations 
were instituted in a similar manner. As was found in the previous 
group the number of positive cultures upon admission during the 
period of contamination was again found to be low — 32.2 per cent. 
In 67.8 per cent of cases the wounds were of sufficient magnitude 
and gravity as to require an operation for repair of the parts. Healing 
comparable to primary union occurred in twenty-five cases of this 
series of thirty-one. Five of the cases of this group showed a moder- 
ate delay of healing due to a collection of serum within the wounds 
or to a loss of soft tissues to such an extent as to make complete 
repair of the wound impossible. Only one case of this series showed 
infection. This wound involved a finger. Despite the continued 
local application of sulfathiazole following the usual technic of repair, 
a superficial and persistent infection developed. The exudate was 
purulent and foul-smelling and repeated cultures showed an anaero- 
bic streptococcus. Response rvas finally obtained after six weeks’ 
application. It is our feeling that this organism is highly resistant to 
the drug. The two deaths which occurred in this series were caused 
by complicating injuries, not associated with the soft tissue wounds, 
which were treated with local applications of sulfathiazole. 

There were no general or systemic toxic reactions in this group, 
due, primarily to the fact that only a few cases received the drug 
orally (in addition to local application) and in small doses. 

In Groups I and ii we have noted twelve cases of delaj'^ed healing 
of the wounds and two cases of dela3'’ed union of the fractures. We 
cannot definitelj’’ ascribe the delay of healing and union to a toxic 
reaction of the drug; however, we feel these findings should be men- 
tioned and offer a field for further investigation. (Table in.) 

Group III constituted a series of simple fractures which were 
operated upon because of gross displacement of the fragments. 
These cases represented clean, noncontaminated areas. The implan- 
tation of the chemical served as a prophylactic agent in maintaining 
surgical asepsis of the wound as well as a means of investigating 
wound changes. The amount of the drug implanted depended upon 
the size and character of the incision. The incisions were closed 
completely and healed bj- primarj- union. There were no infections 
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in this series. There Avere three cases of delayed formation of callus; 
this cannot be definitely ascribed to the drug but should be kept in 
mind as a possibility. There were no deaths in this series and no 
general systemic reactions to the drug. 


Taule tn 

SIMPLE fractlres requiring Operation — prophylactic local use 

OF SULEATIUA/OLE 


Simple 
Fracture of 

No. of 
i Ca'sC': 

1 

i Positive 
Cultures 
i on 

jAtlmi'^Mon 

De.ahs 

1 

: Opera* 
tions 

Infec- 

tions 

Toxic 

Reactions 

j Results 

1 

Femur. . 

s 

1 


i 

0 


i 0 

^ 2 delayed 
union 

i 

Tibia-. - 

1 

5 


! " 

5 

0 

1 1 delayed 
union 


Patella,. , 

3 


0 

3 

0 

0 


Malleolus. 

2 


0 

2 

0 

0 


Metatarsal . 

I 1 


0 

t 

0 

0 


Humerus. 

a i 


0 

2 

0 

! 0 


Clavicle. . i 

1 ! 


0 

1 

0 

0 


Total . . 

22 


0 

22 

0 

3 


Per cent . . . . 



0 

too 

0 

1 

13.7 

1 



In our discussion of these preceding series of cases, we shall 
confine our remarks to the local and general reactions following the 
application of sulfathiazole Iocali3^ The toxic reactions of the drug 
following oral administration have been reviewed by numerous 
writers. We shall not discuss this phase of the problem in this paper 
except to state that in the series of cases presented, the only serious 
toxic reaction which occurred was the development of a toxic 
hepatitis in a case of compound skull fracture referred to previousl}'. 

\Ye attribute the infrequency of serious reactions (following oral 
administration) in our cases to the policy of insisting that all patients 
receive an abundance of fluid by mouth and, when indicated, saline 
and glucose intravenously. By this means the drug is eliminated 
rapidly and at the same time the urinary concentration of the drug 
is kept at a low level decreasing the possibility of forming renal cal- 
culi and tubular concretions. All patients also received, unless 
contraindicated, high protein and high vitamin diets with supple- 
mentary administration of vitamin c. 

Recent experimental work by Martin, Fisher and Thompson 
have indicated that several of the intermediary products of protein 
metabolism and vitamin c besides being natural detoxifiers of body 
poisons, also act to reduce the toxicity of the sulfonamide drugs and 
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at the same time enhance their therapeutic effectiveness. The role 
of proteins and \’itamin c in promoting the natural processes of 
wound repair is well known. 

There has been considerable discussion regarding the exact mode 
of action of the sulfonamides. For the present, they can best be 
described as having a bacteriostatic effect. 

Lockwood, in a recent article, stated that "the therapeutic result 
in a given case of established or threatened infection will depend 
upon the adjustment of three principal variables; nameh', the con- 
centration of sulfonamide maintained in the immediate environment 
of the bacteria, the mobilization of the cellular defense (which of 
course varies in different tissues), and the concentration of sul- 
fonamide inhibitor substances.” 

The principles of treatment, which we have used in this series 
of cases, utilize each of these factors as favorably as possible. By 
applying the drug locallj* and closing the wound without drainage, a 
high local concentration of sulfathiazole is maintained in the immedi- 
ate region of the contaminating bacteria. This concentration is 
much higher than can be secured by oral administration and as the 
drug is absorbed rather slowly over a period of four to six days a 
constantly high local concentration is obtained. 

It has been shown experimentalh’^ that peptone, p>-aminobenzoic 
acid and other protein degradation products act as inhibitor sub- 
stances to the action of the sulfonamides, restricting the chemo- 
therapeutic effectiveness of the drug to a marked degree. It has also 
been shovm that these inhibitor substances are derived from the 
decomposition of Injured, nonviable tissues, such as are alwa3’S 
present in traumatic wounds, and from the degenerating cell bodies 
of the bacteria themselves. A thorough debridement of all wounds is, 
therefore, important to remove the source of these inhibitor sub- 
stances. It is also important that the sulfathiazole be applied during 
the time period of contamination before the bacteria have an 
opportunity- to multiply- to a state in which they- may of themselves 
become an inhibitor substance. 

^^^e have found novocaine to be an inhibitor substance; hence the 
use of local anesthesia is advised against in all cases in which sul- 
fathiazole is to be used as prophy laxis against infection. 

If nonviable tissues are removed from the wound and the pro- 
liferation of bacteria is prevented, it is obvious that the natural 
defense mechanism of the host will be able to function to the best 
advantage. 
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At the outset of our studies we were particularly concerned 
regarding the effect of sulfathiazole on the soft tissues themselves 
to which the drug was applied. The absence of local irritation to the 
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Fig. I. Foreign body giant cell reaction around sulfathiazole crys- 
tal in granulation tissue. (High power.) 


wound has been verj' striking. For the most part the wounds have 
healed completely in a normal period of time without undue accumu- 
lations of serum and without any unusual production of scar tissue. 
We have had occasion to examine microscopically sections of tissue 
to which sulfathiazole had been applied (taken from cases of delayed 
wound healing, removal of bone plates, etc.). In no instance was 
there any microscopic evidence of any interference with the normal 
processes of healing. The granulation tissues had a normal appear- 
ance; there was adequate production of collagen, and the capillaries 
and fibroblasts were proliferating normally. We are thus unable to 
account for the occasional case of delay in healing. 

One of the sections studied showed a peculiar phenomenon. The 
tissue was a biopsy of granulation tissue taken from a case of healing 
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osteomyelitis. The microscopic picture resembled ordinary granula- 
tion tissue except for the presence of occasional scattered foreign 
bodj' giant cells, each of which surrounded what was presumably 
one or more crystals of sulfathiazole. There was no other cellular or 
histologic change to differentiate this section from any of the others 
studied. In none of the specimens was there any unusual cellular 
reaction to indicate irritation aside from the giant cells as mentioned. 
(Fig. I.) 

Further evidence of the absence of local irritation from direct 
application of the drug crx'stals has been obtained from our abdomi- 
nal and joint surgery. In several cases of two-stage intestinal resec- 
tions and in several autopsies, we have observed the absence of any 
unusual intraperitoneal adhesions. Traumatic lacerations in a num- 
ber of cases involved joint capsules. Following healing of the wounds, 
the joint motions were found to be restored to normal. 

No subject of the t3fpe presented in this paper would be complete 
without comprehensive bacteriological studies. The problems which 
are presented bj' these studies are numerous and will require further 
experimental investigation. A thorough bacteriological study of 
these wounds, many of which show mixed infections, may help to 
standardize the selection for treatment of one or more of the various 
sulfonamide drugs as the bacteriological study may indicate. 

Experience with a great number and varietj' of cases enables one 
to recognize earlj- toxic manifestations of the drug and to differenti- 
ate the toxic lesions from other allergic reactions and acute skin 
dermatoses. Certain of our cases (in other fields of surgery' to be 
reported in a later paper) have proved verj' susceptible to local and 
oral administration of sulfathiazole regardless of the quantitive 
factor or time period of administration. If a patient is sensitive to 
the drug, he will obtain just as severe a reaction from a small dose 
as from a large one. This observation has been made independently 
bj" several of the clinicians outside of our own group, ^^'^e believe, 
therefore that if sulfathiazole is to be used at all, it should be used 
in adequate dosage so as to secure the full chemotherapeutic effect. 
Only two patients of our total of some 500 receiving the drug 
developed toxicitj* to such a degree that we were forced to discon- 
tinue the use of the chemical. 

In view of the encouraging results which we have obtained to 
date following the local use of sulfathiazole to wounds during their 
period of contamination, we believe that these studies should con- 
tinue. It is suggested that this method of treatment of wounds maj" 
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serve as a most valuable factor in the prevention of infection and the 
saving of human life in military and war injuries. 

CONCLUSIONS 

1. The results of the local use of sulfathiazole- in compound 
wounds, compound fractures and simple fractures requiring opera- 
tion have been presented. 

2. Reduction in the incidence and severity of infection in these 
wounds was demonstrated. 

3. Toxic manifestations following the local use of sulfathiazole 
was discussed. 

4. The supposed mode of action and recommendations regarding 
treatment have been made. 
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TREATMENT OF FRESH TRAUMATIC 
WOUNDS 

J. Dewey Bisgard, m.d. and Chas. P. Baker, m.d. 

Assistant Professor of Surgery, Assistant Professor of Pathology, 

Uni\'ersity of Nebraska College of Medicine University of Nebraska Collcgeof Medicine 

OMAHA, NEBRASKA 

I N a previous publication’ the results of an experimental evalua- 
tion of methods of initial treatment of fresh contaminated 
wounds was reported. This report was based upon two groups 
of experiments carried out in rabbits. In one group, a representa- 
tive series of bacteriocidal agents “antiseptic solutions” were placed 
in incisions and injected into the subcutaneous tissues. These solu- 
tions consisted of 70 per cent alcohol, tincture of iodine, tincture of 
green soap, ether and three of the commercial preparations most 
commonly employed in the United States. The tissues of areas of 
incision and sites of injection were examined microscopically. In each 
instance there were demonstrable degrees of tissue injury var}dng 
from edema and cells with pale staining nuclei to gross necrosis with 
abscess formation. Ether caused the least and the tincture of green 
soap the most severe tissue Injury. In the same way the effect of 
isotonic salt solution and of sulfanilamide upon tissues was deter- 
mined. Neither agent caused demonstrable injury to tissues. 

If the bacteriocidal agents always rendered wounds free of 
bacteria, the injury to the tissues caused by them would be a rela- 
tively unimportant consideration. The failure of these antiseptic 
solutions to prevent infection of contaminated wounds was demon- 
strated by the second group of experiments. Compounded wounds 
with fractures of the radius were inoculated with mixed cultures of 
hemolytic colon bacillus. Staphylococcus aureus and hemolj'tic 
streptococcus. These wounds then received a thorough application 
of one of the antiseptic solutions enumerated above and were closed 
without drainage. Suppuration occurred in the majority of wounds 
and in many instances the fractures failed to unite. 

In another series in which identically compounded and inoculated 
wounds were irrigated copiously with isotonic salt solution and the 
tissues covered with sulfanilamide powder there was no suppuration. 
All wounds healed per primam and all fractures united normally. 

386 



BISGARD, BAKER— TRAUMATIC WOUNDS 


387 


From these experiments it may be concluded that (i) chemical 
agents capable of destroying bacteria also devitalize or destroy tissue 
cells; (2) antiseptics do not render all contaminated vounds free of 
bacteria; (3) sulfanilamide implanted directly into wounds does not 
injure tissue cells significantly; (4) isotonic salt solution does not 
injure tissues; and (5) copious mechanical \Yashing of contaminated 
wounds with isotonic salt solution followed by the topical application 
of sulfanilamide powder was much more effective in preventing 
infections than the application of antiseptic solution and did not 
alter the normal reparative processes. 

These experimental observations mereh' confirm clinical impres- 
sions held by many surgeons. 

Also reported in a previous publication were the results obtained 
in twenty-five consecutive cases with major fresh wounds treated by 
(i) thorough debridement, (2) copious washing with salt solution, 
(3) implantation of sulfanilamide powder, and (4) primary closure in 
all but two cases. All cases received this treatment within eight 
hours of the time of injury and in twenty of the twenty-five cases 
there was good evidence from history or by fact that soiling of the 
wounds had occurred either by penetration of a foreign body or by 
exteriorization of bone. In eighteen cases excised tissue was cultured 
and from fourteen positive cultures were obtained. 


Tabl.e 1 


Type 

No. 

Result 

1 

Primary 

Infection 

1 

[ Healing per 
Primam j 

He.aling 

Delayed* 

i. Compound fractures 

»4 

0 ' 

6 

8 

2. Major lacer.ations 

9 




4 severed tendons | 





1 traumatic amputation of arm 


0 

7 1 

2 

3. Extensive shot gun wounds 

^ 1 

0 

0 1 


1 

1 

1 

1 1 

1 25 

1 0 

i '3 I 

1 1 

i 

i ■- 

1 


* Devit.'iHzcd skin edges separated and healed by granulation. 


The series consisted of fourteen compounded fractures of major 
long bones, nine major lacerations and two shotgun wounds received 
at close range. The results are briefly summarized in Table i. Not 
one patient in the entire series developed a primary infection or a 
subcutaneous suppurative process and in thirteen or slightly more 
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than 50 per cent of cases the wounds healed per primam. Both 
shotgun wounds, one of the thigh and one of the flank, were left 
open because It was impossible to close them after the torn wound 
margin had been excised. In eight of the fourteen cases with com- 
pound fractures and in two of the nine with major lacerations there 
was failure of primary healing and separation of portions of the 
approximated skin edges. This we attributed to devitalization and 
disturbed circulation of the edges of the flaps as a result of the origi- 
nal trauma and to tension. In all but one of these cases retraction 
of the flaps left only small superficial surfaces which healed by 
granulations. All fractures in this series united and in no case did 
osteomyelitis develop. One compound fracture of the tibia recom- 
pounded when the skin flaps retracted. As soon as this occurred the 
portion of the crest of the tibia which was exposed was excised and 
the flaps re-approximated. Healing with no appreciable retraction 
followed. When a skin flap evulsed from the crest of the tibia is 
sutured, it is stretched over dense bone from which there is no 
angioplasia and healing is dependent entirely upon the small surface 
of skin-edge contact with the other flap. To provide a wide contact- 
ing surface capable of immediate angioplasia and incidentally to 
lessen tension on the flaps much of the underlj'ing crest of the tibia 
was cut away with a chisel in a recent case and primary healing 
resulted. 


PL.\N OF TREATMENT 

The general plan followed in the treatment of these patients 
consisted first of all in the immediate control of hemorrhage and the 
rapid alleviation of shock when these conditions were present. 
Examination and other forms of therapy were deferred until there 
had been a satisfactory recovery from shock. There followed then a 
complete evaluation of the injuries. This included roentgenograms as 
indicated and detailed examinations for evidences of loss of function 
of individual tendons and nerves. Inquiry into the possibility of and 
special examination for evidence of injuries of the urinary bladder 
and other hollow and solid viscera were made when indicated. Some 
form of anesthesia, local, spinal or general, was then administered 
and the wounds cleaned and debrided. 

In the compound fractures in which one of the fragments pro- 
truded through a laceration of the skin no attempt was made to 
replace this fragment until it had been thoroughly cleansed. We 
believe that this principle should be followed whenever facilities for 
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thorough cleansing are immediately available. A fragment which has 
been exteriorized is always soiled and the soft tissue bed from whence 
it emerged is often either totally or relatively sterile. Therefore, 
cleansing the fragment before replacing it accomplishes the major act 
in preventing infection and also avoids contamination of the soft 
tissues. Before the exteriorized fragment was cleansed the skin for a 
wide area about the wound was rendered surgically clean by scrub- 
bing it with a sterile hand brush for three or four minutes with a 
stream of sterile water and green soap constantly flowing over the 
area. The bone was then washed by gentle brushing of all surfaces 
with a new sterile brush, while normal salt solution (and only salt 
solution) was constantly poured over it. Solutions other than saline 
such as soap and antiseptics were used only in preparing the skin 
and were never permitted to come in contact with the tissues. > 

In those cases in which the soiled fragment had been replaced 
before the patient came into our hands we exteriorized this fragment 
after the skin had been cleansed and washed it as described above. 

Before replacing the fragment in either case all parts of the 
wound were irrigated with large quantities of normal salt solution. 
It must be emphasized at this time, as it will be repeatedly, that 
these irrigations must be copious, using many liters of saline. To 
be successful the principle of mechanically washing contaminants 
from the tissues necessitates the use of large quantities of saline, 
washing in and out of every recess of the wound. The wound should 
be retracted as necessary to expose its entire extent and all surfaces 
should be gently agitated with gauze while the solution is flowing 
over them. 

The fragment was then replaced and all torn and devitalized bits 
of fat, muscle and fascia excised. Because crushed skin does not heal 
readily and often separates, the crushed and devitalized margins of 
the skin flaps were excised whenever feasible. The wound was again 
copiously irrigated with normal salt solution, its surfaces covered 
with a thin layer of sulfanilamide powder and the skin closed, usually 
without drainage. 

The fractures were reduced through the open wound in most 
instances and after skin closure in others. It is our opinion that if 
these fractures have been thoroughly cleansed and prepared, as 
outlined above, they may be handled essentially as clean simple 
fractures. This applies to the use of metallic and other foreign mate- 
rial for internal fixation. Whenever indicated we have made use of 
internal fixation and have had no occasion to regret it. 
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The technic of cleansing compound fracture wounds in which 
there was no protruding fragment, and of all other types of wounds, 
differed only in respect to one important detail. This, the initial step, 
consisted of closing the wound temporarily with Michel clips to 
prevent soiling it while the skin was being prepared. This not only 
prevented the dirty wash water from running into the wound but 
also permitted scrubbing across the approximated skin edges. After 
the skin had been rendered surgically clean the clips were removed 
and the wound opened widely, irrigated and debrided. If the lacera- 
tion of the skin was too small to permit adequate exposure for 
purposes of inspection, debridement and irrigation, it was enlarged. 
Regardless of the degree of soiling, severed tendons and nerves in 
wounds treated within eight hours after the time of injury were 
sutured immediately. This can be done with little risk of infection if 
the wound has been properly prepared by copious irrigations 
and thorough debridement and bj' the topical application of 
sulfanilamide. 

Tetanus antitoxin was administered routinely. Clostridium 
welchii perfringens antitoxin was not used. Routinely, we gave all 
wounds immediately a course of .v-ray therapy upon the assump- 
tion that these rays are as effective in preventing infection from 
Clostridium welchii and other gas forming anaerobes as they are in 
the treatment of established infections. 

All wounds of the extremities were immobilized either in traction 
or by splinting or casting. If a cast had been applied, a small window 
was immediately made to expose the wound for purposes of frequent 
direct inspection and palpation. The plaster casts in most instances 
were nonpadded. 

All patients with major wounds were hospitalized for at least 
forty-eight hours. During this period they were kept at complete bed 
rest with the injured part, if an extremity, elevated above heart 
level. This period of hospitalization Nvas insisted upon to assure 
constant observation by trained observers. During this period a 
minimal fluid intake of 2,500 cc. was maintained by mouth or 
parenterally when the oral route was not available or adequate. 
Blood was given until relatively normal levels of hemoglobin and red 
cells had been attained. Vitamin B-compIex and c were given in 
therapeutic doses routinely. 
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DISCUSSION'S OF PAPERS OF DR. AVEIL AND DR. BiSGARD 

Philip D. Wilson (New York City): I want to say that I think both 
of these presentations of Dr. Weil and Dr. Bisgard are very thorough 
presentations of quite profound studies, and I am sure that they must be 
convincing to all of us that chemotherapy, both locally and generally, 
represents a real advance in the treatment of contaminated and infected 
wounds. 

We are all thinking today in terms of military surgery and what can 
be done to prevent serious infections in the military cases that are being 
produced abroad and may soon be produced in our own lorces. 

There are certain points that 1 think ought to be made in relation to 
the treatment of air raid casualties. In the first place, they tend to have 
multiple wounds. These multiple wounds involve perhaps as many as a 
hundred or more small penetrations of the skin. 

Most of these arc minor, but no one can tell where one of these things 
may strike a vulnerable structure like an artery or a nerve and cause 
serious damage, so that every one of them has got to be inspected very 
carefully in order to be sure not to overlook some serious injury. 

In the second place, most of these patients show shock. Wo know that 
the blast of high explosives can produce death even without visible wounds. 
Many corpses arc found after air raid attacks on which there have been 
no marks at all of external wounds, and all of these people who have 
sustained wounds have been exposed to the cllcct of the blast. If blast 
can kill, it can also produce shock, and all of these patients are shocked. It 
tends to make the surgeon very wary in his approach as to what he is 
going to do, and so the surgical approach to the treatment of these patients 
is definitely conditioned by these two factors. 

There is also a third fiictor, and one which is not given enough attention, 
namely, the condition under which the operative treatment is carried out. 
During an air raid attack, you may be without light, water, electricity or 
heat, and consequently the treatment of many of these patients has to be 
postponed until better conditions can be obtained. 

Again, there is the factor of oppressive work. A great many cases 
accumulate in one hospital, and the surgeon is laboring under great pres- 
sure. In addition, is the fact that the operating rooms in many of the 
hospitals have been improvised in the subterranean vaults of the hospital 
for greater safety. Their trained crews have been taken away, and they 
have a team that is not as thoroughly trained as it might otherwise be. 

Now, we all know that even under civil conditions there arc operating 
rooms which for one reason or another are not such that they present ideal 
conditions for an aseptic operation, and this is certainly true under war 
conditions, and this definitely inlluences what you can attempt to do in 
the early treatment of these patients. 
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One must arrange one’s operation, carry out one’s treatment with a 
view to dealing with later infection, and this is particularly true because 
there is such variation in the types of the wound. You may have a small 
wound produced by a small missile, causing the butterflj' type of fracture 
and not making an exit. On the other hand, j'ou may have a fragment of 
shell casing entering through a small wound, producing comminuted 
fracture of the bone, and then imparting motion to those fragments so 
that they arc thrown out; then you have a huge wound of exit and a very 
badly shattered comminuted fracture. 

Another thing, we believe in the operation of surgical cleansing carried 
out, I think, in Dr. Bisgard’s technic. As he describes it, it would be ideal 
if it could be carried out and one had the time to do it. One ought to aim 
at least to do it. 

Following that, we should use chemotherapy in the wound, and while 
sulfanilamide is probably the least irritating of the drugs, I personally 
prefer sulfanthiazol, because of its greater activity against various strains 
of organisms, and particularly against the gas-producing organism. 

There has been a good deal of work done showing that sulfanilamide 
has practically no effect against Bacillus welchii while sulfathiazo! does 
have a verj' definite effect. 

The splinting of these fractures represents a problem, and we believe 
in the closed treatment of these wounds and in dressing them and not 
disturbing them for as long a period as possible. If a thorough surgical 
cleansing operation can be performed in the first instance, and if then this 
wound can be shut up, even if it is allowed to granulate, it seems to me 
that we can expect the best type of healing. 

I said that the closed plaster treatment was being carried out in England 
extensivelj'. I mean by that, the Orr-Trueta method of treatment; and 
if the wound is properly treated in the first place, infection can be largely 
prevented. The wound is packed with gauze and then sealed over and 
treated in plaster, and is not disturbed again until there is some definite 
indication for doing so, either in the way of toxic reaction, fever or com- 
plaint of local pain. 

Local pain is one of the greatest guides, I think, in controlling the 
progress of the case. These patients should be comfortable, and if they 
complain of pain it always means that there is something going wrong 
locally and demands investigation. I think the Orr-Trueta method of 
treatment is being used universally. 

Robert I. Harris (Toronto, Ontario); We might with profit ask 
Dr. Bisgard and Dr. Wilson to comment on what seems to me to be a most 
important and critical aspect of the treatment of compound fractures, as 
demonstrated by the presentations before us today. 

Dr. Bisgard has shown us excellent results and beautiful technic in 
the treatment of compound fractures in civil life, in which he has treated 
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the wound bj' primary closure, a method which I think has a great deal to 
recommend it in civil life. 

Dr. Wilson, dealing with war wounds, is going to show us a film dealing 
with the treatment by the Orr-Trueta method in which the wound is 
packed open and heals. 

I think this presentation would be incomplete unless we discuss the 
merits of the treatment, aiming at primary closure and primary wound 
healing as against a method in which healing by granulation is striven for. 
In what cases may we hope for primary union? In what cases shall we 
close the wound? In what cases must we use vaseline pack? 

Philip D. Wilsox (New York City): This first case being shown is a 
compound fracture of the femur that had been treated by surgical cleansing. 
B.I.P. had been put in the wound and primary closure had been done. This 
patient reached us .some four days after injury with his fracture in a very 
bad alignment, and we treated this patient by insertion of the Anderson 
apparatus to get and maintain alignment. 

The incision is closed and covered with a dressing. This case went on 
apparently quite well in plaster. At the end of four weeks, the plaster was 
changed, and at this time it was found that the wound had broken open, 
was suppurating and discharging very foul material. After that it had to be 
treated, of course, with the wound packed open. 

\\'e finally got union, but he still has a sinus some si.x months after 
operation. I think the result in this case would have been distinctly better 
if he had been left open in the first place and the wound allowed to heal 
by first intention. 

The Anderson apparatus gave us an ideal method, particularly in the 
case of a femur, of attaining reduction and maintaining alignment, together 
with complete fi.xation. In these badly comminuted fractures, it is quite 
impossible to use internal fi.xation. You would have to use or depend upon 
distraction, assuming there are so many fragments that it would be impos- 
sible really to put them all in alignment. Certainly in the treatment of the 
wound I believe that complete immobilization is of tremendous importance 
in promoting the local, definite reaction and preventing infection. 

Therefore, we put in pins and then incorporated the whole thing in 
plaster. In other cases in which we could do so, we put on a side bar locking 
these pins in place, and then applied our plaster over the whole apparatus. 
That had the advantage that 'when we went back to do a second dressing, 
our alignment was maintained when the plaster was removed, and we did 
not have to line the fracture up all over again 

In this case I had a pin through the tibia. When he came to us we left 
it in place but put a Kirschner wire through the lower end of the femur 
and a double Anderson pin in the upper fragment. This case did not require 
immobilization of the hip, as the other fragment was adequately controlled 
by the upper pin. 
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These patients can frequently be allowed to get up at the end of three 
or four weeks. We do not allow weight bearing, but it is a great help to 
morale if they can be ambulatory. We do not insist upon it, but it is purely 
a question of whether the patient feels well enough to do so. 

Another of our patients was a bombardment casualtj' who suffered 
a compound fracture. He came to us four days after injury. This man’s 
wound was tremendous. There was c.xtensivc comminution of his femur. 
When he first arrived he was already infected. His wound was full of 
Bacillus welchii and mixed flora. We washed out the wound, made sure 
of a thorough drainage, packed the wound with sulfathiazol, reduced it 
by the Anderson apparatus which maintained complete fi.xation even 
though the plaster had been removed. The wound was packed with gauze 
and wrapped in plaster. He has made very considerable progress. 

I think that the best method of applying sulfathiozoi is with an insuffla- 
tor, but we had difficulty in getting them and we had to use the best method 
we could. We used our sulfathiazol. It was prepared in sterile powder, and 
we had it in doses varying from 2 to 7 Cm. 

At the next dressing four weeks later, our pin units still held and the 
patient had very good alignment of his fracture. He will have full length. 
As a matter of fact, I have just had a follow-up on this case from Dr. Cole, 
saying that they have taken out the pins at the end of five months, that 
there is local infection about the pins but nothing at all serious. The patient 
will probably discharge a small ring sequestrum. His wound is now repre- 
sented by a small draining sinus, and he now has union. 

You see there has been very considerable progress in the healing of this 
wound. We were afraid to use these pins in such close approximation to an 
infected wound, and particularlj" closing it up with plaster, where inevitably 
these pins are going to be bathed in pus. 

We gave the patient sulfathiazol oraIl5' as well as locall}*, and I think 
this tided him through the period in which the invasive type of infection 
might take place. 

In twenty-eight cases that I now have notes on of compound fractures 
in which pins were used, we had no serious infection and no case in which 
the pin had to be removed. 

The fixation in this case is so complete that we can apply a short plaster 
now and permit knee flexion, but the plaster is a means of sealing off the 
wound, preventing any gross contamination. 

G. Gavin Miller (Montreal, Quebec) : There is little to add in discus- 
sion of these excellent papers and Dr. Wilson’s exhaustive discussion. 

In handling recent sounds one factor needs emphasis; This is the neces- 
sity of thorough cleansing and debridement of wounds in order to get heal- 
ing fay first intention. All wounds treated in this way within six hours of 
onset should heal without infection. I find it difficult to persuade the house 
staff to do this with sufficient thoroughness so that freedom from infection 
is assured. 
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With dependence on snlfathiazol to prevent infection, even greater 
laxity may be expected in wound cleansing which is to be deprecated. In 
my opinion, the most important procedure in early wound handling is 
thorough cleansing. 

I do not think it necessary to leave a wound open if inflicted less than six 
to eight hours before treatment is instituted, as a very large percentage of 
these will heal by first intention if cleansing is adequate. 

If a wound has been inflicted eight or nine hours, or more, before being 
seen by the surgeon, the wound should be left open and packed. There is no 
time to say more but I would like again to express my appreciation of these 
excellent papers. 

Henry C. Marble (Boston, Mass.): I am very much interested in these 
papers. They present two sides. I am very much interested in chemotherapy. 
^^’e saw the word “contaminated'’; we saw the word “infected.” In all 
infection, I want to know how they knew they were contaminated. With all 
respect, I want to know how they knew they were infected. W’e ha^•e no 
control. 

I have made it a rule that any wound which is cleaned up and in which 
one of the sulfa derivatives is put in, first that the material removed shall 
be put in an aerobic and an anaerobic culture. Then, when we are talking 
about wounds sterilized by these chemicals, we shall know whether or not 
they ever were infected. 

I would like to ask Dr. Bisgard in all sincerity if he will put in his moving 
picture a couple of broth cultures, putting that contaminated material as 
it is removed into a broth culture. Then show us the Bacillus aero- 
genes capsulatus growing. In that way we will know with what we are 
dealing. 

I think we shall make it an absolute rule in all these cases that before we 
report the results, we know whether or not the wound was primarily Infected 
with organisms that were going to cause trouble. 

Grover C. Weil (closing): In reference to Dr. .Marble's questions rela- 
tive to the period of contamination and preliminary wound cultures, we 
believe they are essential factors in the consideration of prophylaxis, infec- 
tion and wound healing. Preliminary cultures have been taken of all wounds 
at the time of inspection. The quantitative recovery of the primary con- 
taminators as a rule were low, the variety many and undoubtedly at this 
point low in virulence and invasive properties. If the environmental state 
of the wound is favorable for certain of the contaminating organisms, the 
period of contamination becomes shortened and infection develops. We have 
arbitrarily set the period of contamination at four to six hours. 

Our results to date in the prophylactic and local use of sulfathiazol have 
been most impressive and encouraging. The use of the drug in the prophy- 
laxis and treatment of surgical infections should, by no means, interfere 
with the modern principles of standard surgical technic in the care of 
injured tissue such as debridement, etc. 
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J. Dewey Bisgaud (closing): Dr. Harris brought out the dilTicuIties of 
using this type of technic for the type of wound occurring in militarj' prac- 
tice during war. I agree that there would be some diflTicultj' in providing the 
very large ciuantities of sterile salt solution but I think it is not unsur- 
mountablc. It could be transported and supplied in tanker trucks or 
nonbreakablc containers. However, the time element is a real obstacle and 
would probably prohibit the very wide use of copious irrigations at the 
front. It requires usually a couple of hours to clean a large wound and 
handle it in the way demonstrated. 

More recently 1 have used a combination of both sulfathiazol and 
sulfanilamide; 1 mean, using both drugs in the wounds. However, Keyes, of 
St. Louis, has shown that sulfanilamide is more elTective than the other 
sulfonamides in preventing infection in contaminated wounds in animals. 

In reply to Dr. Marble’s remark, I restate that in twenty of the twenty- 
five cases there was evidence that foreign bodies had entered the wounds, 
or that the bone fragments had been exteriorized. It is inconceivable to me 
that a fragment could protrude through the flesh and clothing, with dirt all 
about, without being contaminated. 

In eighteen out of the twenty-five cases cultures were taken from the 
wound at the time of debridement and positive cultures were obtained in 
fourteen. 



TRAUMATIC ABDOMINAL SURGICAL 
EMERGENCIES 

E. Payne Pal'Mer, m.d. 

PHOENIX, ARIZONA 

T RAUjMA of the abdomen constitutes an important group of 
injuries not only producing disability but also ending far too 
often in sudden death. Much of this is due either to entire 
lack or to slow application of proper emergency treatment. Far too 
often a patient arrives at the hospital with an abdominal trauma, 
having received no emergency care at the site of the accident. 
Irreparable damage is likewise done through improper handling by 
well meaning but inexperienced persons. Many times the injured 
person is placed in the first available automobile; he is rushed over 
roads and streets at a high rate of speed, thereby damaging the 
traumatized abdomen still more and increasing the shock with every 
jolt and turn. 

The medical profession must realize the importance of prompt 
and proper first aid treatment for patients with abdominal trauma. 
Naturally physicians must be thoroughly trained in the funda- 
mentals of first aid and in appreciating the importance of first aid for 
this class of patients. Every member of this organization needs to go 
forth and preach the gospel of first aid to physicians so they can 
direct the laity and can actively promote better emergency care to 
cases of abdominal traumas. Such first-aid service is possible through 
the training of those who are brought in contact with accident cases. 
This is especially important in modern warfare as abdominal trauma 
is exceedingly common in military activity. 

It is also necessary for interns to know the principle of first aid for 
abdominal trauma while serving on the ambulance or in the emer- 
gency room at the hospital. The general practitioner likewise renders 
emergency treatment to cases of abdominal trauma. He should be 
prepared to handle those he is capable of treating, but he should not 
fail to recognize early those he is not equipped to treat. The physician 
who accepts a case of abdominal trauma for treatment beyond the 
emergency is responsible for the end results, not the surgeon who sees 
the case when failure is imminent. Likewise a surgeon who assumes 
the responsibility of treating these patients must be willing to accept 

397 



398 


PALMER— ABDOMINAL EMERGENCIES 


many patients for exploration. He must be willing to give them much 
of his time, making painstaking examinations, performing extensive 
technical operations, giving that close postoperative attention which 
in itself will do much in reducing the mortality rate. 

“Treat them where they lie” is truly the first principle in the 
emergency treatment of abdominal traumas as well as of fractures. 
This treatment should begin immediately at the scene of the injury 
and should first combat shock, then check hemorrhage and relieve 
pain. If shock is profound, no movement whatsoever should be 
allowed until improvement has occurred. Manj"^ lives have been 
sacrificed through subjecting patients in shock from abdominal 
traumas to the added traumas of transportation. 

Abdominal trauma may be parietal, visceral or parietovisceral; it 
may be closed or open. Any abdominal trauma calls for immediate 
close attention; therefore, the patient should be carefully examined 
to determine the diagnosis. In many cases a history, carefully taken 
and recorded, and a physical examination are sufficient for a correct 
diagnosis. Others require laboratory examinations before a diagnosis 
can be determined. 

The trauma maj’^ be limited to the abdominal wall, but one must 
be certain of this fact. With a closed trauma of the parietes the pain 
and tenderness are usually localized to the site of the trauma. 
Among the closed traumas are ruptures of the rectus muscle and 
deep epigastric vessels. The commonest site is below the umbilicus. 
Profuse hemorrhage follows rupture of the deep epigastric vessels; 
it is frequently difficult to differentiate between hematoma of the 
abdominal wall, intraperitoneal, and retroperitoneal hematoma. 
However, with the first the swelling in the abdominal wall protrudes 
prominently if the patient blows with the nose held tightly, while an 
intraperitoneal or retroperitoneal mass will disappear. If the intra- 
parietal hematoma is large and increasing in size, it must be evacu- 
ated; bleeding vessels must be clamped and ligated; any rupture of 
the muscle should be carefully sutured. There maj' be a great deal 
of damage to the parietes with the loss of much tissue. One should 
consider every incised, lacerated, or puncture abdominal wound as 
potentially penetrating, until it is proved otherwise. 

Most open wounds of the abdominal parietes, regardless of how 
dirty they are, if seen early, i.e., within four to six hours, can be 
cleansed and prepared so that primary union occurs. Nevertheless, 
despite meticulous cleansing there are some wounds so heavilj' 
contaminated that infection occurs. Furthermore, there are some 
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virulent types of contamination vhich the body defenses seem 
impotent to combat. The abdominal vail should be shaved, then 
scrubbed vith green soap and warm water until it is quite clean. The 



Fig. I. Fig. 2 . 


Fig. I. Anteroposterior view of abdomen showing bullet entering abdominal 
wall tlrrough left side, perforating the left lobe of of the liver, diaphragm, 
pleura, lung, again the pleura, and a compressed fracture of the body of the 
vertebra ith compression of the cord. 

Fig. 2. Lateral view of location of bullet in relation to the spine. 

skin surface thereafter should be rinsed thoroughly with sterile water, 
dried, and washed with ether. All foreign material visible in the 
wound must be removed; tissues which are obviously devitalized 
must be excised. Irrigate the wound thoroughly with normal saline 
solution, forcing this into all crevices of the wound. A chemical 
bacteriocide can be applied to the normal skin of the abdominal wall. 
One should cautiously explore the depth of the wound to make 
certain that it is limited to the parietes or that it enters the abdomi- 
nal cavity. There must, of course, be complete control of hemorrhage. 
This should be followed by the placing of from 5 to 10 Gm. of sterile 
crystalline sulfanilamide in the depth of the wound. Wound closure 
with the least number of annealed steel wire, cotton, or silk sutures, 
without tension, will usually result in primary wound healing. 
Wounds too extensive for satisfactory approximation of the edges, 
can have a plastic repair if the patient’s condition permits; otherwise, 
pack with vaseline gauze and protect with dressings or pack open and 
irrigate with Dakin’s solution every two hours. Plastic repair can be 
done Avhen the patient’s condition warrants it. Naturally, one would 
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give antitetanic serum after testing for sensitivity. The patient 
should be closely observ^ed and given such treatment as indicated. 
Notmthstanding the improved preoperative preparation and the 



Fig. 3. Ruptured viscus (stomach) in supine pos- 
ture, showing only elevated diaphragm on right. 


postoperative treatment of todaj', perforating abdominal wounds 
have approximately the same mortality as twenty-five years ago. 
The mortality rate increases in proportion to the age of the patient 
and the size of the missile. Incised, stab, or gunshot wounds may 
enter the peritoneal cavity, yet cause no damage to the viscera; 
however, they may, and probably will, introduce contamination 
resulting in a fatal peritonitis. The majority of persons with penetrat- 
ing abdominal wounds die within twenty-four hours from hemor- 
rhage and shock. Those dying after this time succumb to peritonitis. 
Many incised and stab wounds appear to be limited to the parietes; 
yet as has been suggested, these must be considered potentially 
penetrating until proved otherwise. 

There are no reliable s3'mptoms sufficienth- constant to indicate 
the absence or presence of visceral traumas. With the presence of 
general muscle rigidity and tenderness, pain and pallor, one can be 
fairly certain of an intra-abdominal trauma. Even in the absence of 
clinical symptoms of an intra-abdominal trauma, indication for 
surgical intervention is alwaj’s present. Patients arriving at the 
hospital in a serious state of shock should be treated for this condi- 
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tion before an examination is made. If after three or four hours the 
pulse rate continues rapid with a falling blood pressure and a reduc- 
tion in the hemoglobin and red cells, or if air hunger develops, one 



Fig. 4. Same as Figure i, in upright posture siiowing 
free air or gas under diaphragm. 


can be certain that hemorrhage exists. Therefore, an early operation 
is imperative, provided there is any reasonable prospect of the 
patient surviving the operation. Patients apparently in suitable 
condition should be sent to the operating room for e.xamination. As 
you know, many patients require very close study to determine the 
advisability of operation. The surgeon naturally will use ever}' means 
at his command to aid him in reaching a conclusion. The best surgical 
authority available should be called into consultation. Roentgeno- 
grams should show the presence of free air or fluid in the abdominal 
cavity. The peritoneoscope will also be a valuable aid in determining 
if there has been a penetration with blood or intestinal contents 
extravasated into the peritoneal cavity. With every facility available 
to meet emergencies, enlarge and ex-plore the wound to its depths. 
If the incised or puncture wound has entered the abdominal cavity, 
an exploratory laparotomy must be performed as every perforating 
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wound of the abdomen means a probable perforating wound of the 
gastrointestinal tract or some other viscus. Eviscerated omentum 
should be resected before the abdomen is opened or explored. 



Fig. 5. Intra-abdominal trauma with Fig. 6. Same as Figure after healing 

pelvic fracture and rupture of bladder of bladder defect following opensur- 
shown by extravasation of fluid in gical repair, 
cystogram. 

Eviscerated intestines should be cleansed by irrigating with warm 
normal saline solution and flushed with ether. Perforations should be 
closed before the intestines are returned to the abdomen. 

Gunshot wounds of the abdomen frequently produce profuse 
hemorrhage and profound shock. Most of the fatal cases succumb 
within a few hours. They are so quicklj'' fatal that no t3’’pe of treat- 
ment offers hopes of benefit. Even apparentl}' hopeless cases, how- 
ever, should be given every chance for recover}*. The immediate 
intravenous administration of acacia, plasma or serum and normal 
saline solution maj' prove a lifesaver. Patients in shock must be 
treated for this condition and observed frequenth^ \\Tien the patient 
fails to recover from shock in three or four hours, it is reasonable to 
suspect that the condition is due to actual blood loss; therefore, 
prepare the patient for exploration as soon as the blood pressure has 
been raised to a level at which a laparotom}'^ can be fairl}' safely 
performed. Patients arriving at the hospital without much evidence 
of shock should be taken to the operating room immediate!}" for 
examination and preoperative preparation. A careful history should 
be taken and recorded. The physical examination must be thorough 
and the findings recorded. The bullet’s wound of entrance and exit is 
particularly important; an imaginary line connecting these tno 
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wounds will indicate the course of the bullet through the body and 
the probable resulting trauma. If the bullet is still in the body, a flat 
.v-ray film should be made and quickly developed to provide informa- 



Fig. 7. Extracapsular rupture of left Fig. 8. Rupture of the right kidney; 
kidney; pjelogram showing diffused pyelogram showing intracapsular e.\- 

niaterial in kidney area and loss of travasation of diotrast about kidney 
kidney outline. pelvis. 

tion regarding the location and size of the missile. It is often difficult 
to determine the optomal time for operation ; yet the most important 
element aiding the recovery of patients with bullet wounds of the 
abdomen is a short interval between the injury and the operation. 
The decision whether to operate immediately or not is usually 
based on the rate and character of the pulse and the blood pressure 
reading. Patients showing a reduction in the pulse rate with an 
increase in its volume and a satisfactory blood pressure rise are 
probably good risks for operation. One with a feeble pulse of 120 or 
over and a blood pressure of 90 mm. or under is in a grave condition 
and could hardly be expected to survive an operation; therefore, 
every effort should be made to improve the patient’s condition before 
an exploration is undertaken. 

Regardless of the location of an incised or punctured wound 
through the abdominal wall, intra-abdominal exploration requires a 
long midline or a paramedian incision. As soon as the abdomen is 
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opened, blood clots and semisolid fecal material should be removed 
with tile iiands; then the cleansing process may be continued with 
suction until finally a complete toilet of the abdomen and its contents 
may be made with sponges wrung out of warm normal saline solution. 
Next check all hemorrhage by seeking out the bleeding vessels and 
ligating individually, avoiding mass ligation and devitalization of 
tissue. Thereafter systematically examine for trauma to the viscus. 
This may reveal many injuries. 

Percutaneous abdominal traumas usually result from direct force 
applied to the abdominal wall; they rarely occur from indirect force 
due to muscle effort. Trauma caused by blunt violence are of two 
types; the widespread traumas caused by a severe crush, and the 
limited lesion following a sudden local trauma. Crushing injuries are 
usually multiple, often producing death within a short time. -The 
limited trauma is the most dangerous. Frequently there are no 
external signs of trauma and symptoms of visceral trauma may be 
absent soon after the accident. Circumscribed blows more commonh' 
injure the stomach and intestine Avhen distended, also the bladder; 
on the other hand, diffuse force is apt to result in trauma to the more 
fixed and solid organs, such as the retroperitoneal colon and duode- 
num and the liver and spleen. Percutaneous injuries produce many 
types of traumas. Among these are, contusion and rupture of the free 
large and small intestine, retroperitoneal rupture of the colon and 
duodenum, tearing of the mesentery from the intestine, tearing of 
the mesenteric vessels, tearing of the omentum, trauma of the 
mesenteric, omental, and splenic vessels with resulting infarcts, 
rupture of the liver and spleen, together with an associated rupture 
of the bladder, kidney, and diaphragm, postperitoneal hemorrhage 
or a combination of any of these. These injuries are frequently fatal 
because their seriousness is not recognized early; accordingly, 
emergency treatment is neglected, hospitalization is late and since 
diagnosis is frequently difficult, appropriate treatment is delaj’ed. 
Patients arriving at the hospital after an accident, apparently in 
good condition, should be carefully examined for trauma. Even with 
lack of sjTOptoms and no evidence of a trauma, the}* should be put to 
bed and observed frequently. Blood pressure readings and pulse rate 
should be taken every half hour. Often in the presence of a ruptured 
viscus, definite symptoms may develop slowly. The presence of an 
acute abdominal pain, of muscle ribidity, and tenderness with an 
anxious expression, of pallor, of an increasing pulse rate and a falling 
blood pressure should make one suspicious of a serious abdominal 
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trauma. Therefore, a careful examination should be made to deter- 
mine the cause of the patient’s condition. In many cases a carefully' 
taken and recorded history and a painstaking physical examination 
are sufficient for the diagnosis. Though under some conditions a 
definite diagnosis can not be made, time spent in attempting such a 
diagnosis, and in preparing the patient for an operative procedure, 
will still reward one for the effort, for this time will give a decreased 
morbidity and a lower mortality. 

Associated traumas to the bladder, kidney and diaphragm are 
common in both penetrating and percutaneous intra-abdominal 
traumas, therefore, they should be looked for in all such cases. 

Recent advances in surgery have taught us to be more careful in 
evaluating the patient’s fitness for surgery. Preoperative preparation 
of the patient, pre-anesthetic sedation, and the postoperative care 
are frequently of more importance than the operation. 

Contamination of the peritoneal cavity by penetrating wounds 
or percutaneous rupture of hollow viscus does not invariably require 
drainage; many cases do well without drainage. One should, however, 
make an effort to remove contaminating foreign material from the 
peritoneal cavity at the time of the operation. Patients frequently 
die of spreading peritonitis because absorbed toxins have not been 
adequately neutralized. The local and general immunity are the 
processes which actually protect. We have used Coli-Bactragen in a 
considerable number of perforated and ruptured wounds of the 
intestine, and we believe that the results obtained justiR' continuing 
the procedures. Also, the prophylactic use of sulfanilamide in these 
cases has apparently resulted in a marked reduction in the morbidity 
and mortality. Though it is true that peritonitis of traumatic origin 
is a polymicrobic infection and that sulfanilamide is not fully effec- 
tive against all the bacteria present, still other conditions appear to 
be favorable for the therapeutic action of the drug. 

A large number of patients surviving an operation performed 
within the first six hours after such traumas will recover if given 
close attention and proper postoperative treatment. Complete rest 
and good nursing are essential. 

CONCLUSIONS 

The reduction of the high mortality due to traumas of the abdo- 
men lies first and foremost in the dissemination of much of the 
information embodied in this paper. There is little here that has not 
previously been said. Many are as familiar with this subject as the 
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author; and yet at the same time there are many physicians engaged 
in general practice who have not had the opportunity to Inform 
themselves on much herein outlined. 

But equally, and perhaps of greater importance, is the need for 
instructing the laity in proper procedure when an accident occurs. 
It is indeed rare for a phj'sician to be first at the scene of an accident; 
and in those first precious moments there are a few simple procedures 
the layman could do — or abstain from doing — that would expedite 
the surgeon’s task enormously and would save man}' lives that are 
now needlessly being sacrificed. 

DISCUSSION 

Henry C. Marble (Boston, Mass.); I think at the moment there is 
little to add. Perforating wounds of the abdomen, as Dr. Palmer has pointed 
out, are important and require organization once they are in the hospital. 

There is across the river from Boston a little hospital in an underprivi- 
leged community, in which we occasionally have cases of perforating 
wounds of the abdomen, often with stilettoes, sometimes with bullets. 
The rules for the junior staff in that hospital are that ail perforated wounds 
of the abdomen shall be c.xplored with no delay. 

The advent of blood banks has made it possible to proceed boldly to 
the operation, and to rescue the patient from the shock or from the 
increasing shock with blood or blood plasma or saline. 

Recent!}' at a staff meeting, a young surgeon presented his case. He told 
about the patient having been impaled upon a stiletto, and as he presented 
his case he stated that the white count was 10,000. The only criticism of the 
presentation (he had a nice operation and repair to the wound) was that 
one gentleman inquired why they bothered with the white count. 

Now, the other group of cases are, as we see them, mostly children. In 
Chelsea, apparently, it is the favorite diversion of the child in the street to 
throw himself under the passing automobile, and the history as they arrive 
in the hospital definitely states that the wheel of the automobile went right 
across the child’s abdomen. That presents all of the picture. 

Here, again, the only thing I can say is that the blood bank is of value. 
But as far as I am concerned, the junior surgeon or the resident in charge 
can cancel all appointments for the next twenty-four hours, and if he 
cancels all appointments and sets himself down beside the patient and does 
nothing else, I think mortality will be on the decrease. He, and he alone, is 
the only person equipped to evaluate the changing conditions, and the more 
closely he sticks to that patient the better able he is to evaluate the neces- 
sity for exploration or for operation. 

D. C. Patterson (Bridgeport, Conn.): The subject assigned to Dr. 
Palmer is so big, that it is very difficult to cover it in a short time. I want to 
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compliment him on the field he has taken in. The treatment of these 
injuries, as he says, requires the best surgical skill, with all that implies, 
namely, preoperative study and preparation, meticulous and competent 
operative care and ver\- conscientious after-treatment. 

There is not a great deal that can be done at the scene of the accident. 
These patients, you might say, have automatically splinted the abdomen. 
They can be kept warm, shock can be reduced and morphine administered, 
but they should be gotten to the hospital as soon as possible. 

The most important thing in the early stages is the careful observation 
and study of the patient himself, and it is well to bear in mind the truism 
of Gorrel, that “where one mistake is made by not knowing, ten mistakes 
are made by not looking.” 

The external wound on the patient may give little indication of the 
seriousness of the internal injury. We had one patient come in — a street 
sweeper — and the onK'- accident that he could report was that in pulling his 
brush toward him he struck the handle of his brush against the lower left 
flank. He later complained of pain and was sent to the hospital. We found 
that he had a rupture of the sigmoid. Fortunately, he made a good recovery. 

We had, two winters ago, as the result of coasting accidents, three cases 
on the service at one time; a ruptured kidney, a ruptured spleen and a 
ruptured liver. To put it briefly, we left the kidney alone, removed the 
spleen, and packed the liver, this was in a girl of nineteen, with a huge crack 
across the dome. They all made very good recoveries. 

In the matter of kidney injuries, before one should ever think of remov- 
ing the damaged kidney, he should be sure that the other kidney is properly 
functioning. I know of a case in which a damaged kidney was removed three 
or four days after an accident, so it hardly seems as if it were necessary, 
without the other kidney having been investigated. Unfortunately, the only 
kidney that he had was the one that was removed. 

In injuries of the spleen, the matter of delayed hemorrhage has been 
brought, to our attention, ^^'^e had a patient that developed hemorrhage 
seven days after a baseball blow in the region of the spleen. Fortunately, he 
had remained in the hospital all the time. I think if we had been real smart, 
we would have known the state of the spleen and removed it before it 
ruptured. 

There is one thing the doctor spoke of that I cannot quite agree with, 
that is, the drawing of the straight line between the wound of entrance and 
the wound of exit of the bullet. It has been our experience that the course 
of a bullet in the human body is about as erratic as a downhill putt; you 
never know what is going to happen after a bullet enters the body. 

Just one thing further which I should like to mention. They have strange 
ways, probably, in Bridgeport, but we have had several cases of compressed 
air rupture of the intestine. Three of these I have had personal experience 
with, only one of which came to the hospital in time for operation. The 
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others were lulniittec! in a nu)ril)uiui state. One of tlicni w.as malicious, one 
w.as a joke and the otlier was purely aecitlental. 

In regard to the way those things can liappcn, the men in the foundries 
had a iinbit, at the end of tlie day’s work, of dusting each other off with a 
compressed air fiose. It is not necessary for tlie nozzle to he inserted in the 
anal opening, or even in the buttocks; if it comes within six inches, the 
conformation of the buttocks produces a funnel through which air can enter 
the intestinal canal. 

It is welt to warn all safety men in factories against this very pernicious 
practice of dusting oil' the clothing with compressed air. 

CiiAULKS Johnston (Detroit, .Mich.); Dr. Palmer has painted a 
rather bright and pretty picture of how to handle these surgical emergen- 
cies. In the case of a stab wound or gunshot wound, 1 think 1 can agree 
with him that we can outline fairly well what to do. The problem is 
not one, as Dr, .Marble suggests, for a resident to watch; it is one for the 
entire staff. The more experienced person must be perfectly willing to get 
up in the middle of the night and wrestle with this problem. Too fre- 
quently, these patients are brought into the emergency room, a diagnosis 
is hopctl to be obtained there, and a decision made on whether or not to 
operate. Usually these p.atients are much better off if taken to their beds 
and allowed to get some rest and then studied. During this interim, of 
course, blood transfusions should be given to combat hemorrhage or shock 
and any other problem which they present should be met. 

The difftculty in diagnosis is extreme. Many of these patients may show 
very little in the beginning after very severe intrapcritoncal trauma; others 
may show signs of tremendous shock and have nothing wrong with their 
viscera at ail. 

Two complicating features have caused us difficulty in diagnosis in the 
cases which have not had real trauma to the intra-abdominal structures but 
which simulated it. These arc .acute dilatation of the stomach, and rigidity 
of the abdomen associated with fractured ribs. Frequently, patients with 
minor trauma will have an acute dilatation of the stomach and will appear 
practically moribund when brought into the hospital. These will respond 
quite rapidly to relief of the distention. Chest injuries, especially fractured 
ribs, may cause enough rigidity to suspect that the patient has a fullblown 
peritonitis. 

Dr. Charles Henry, of our staff, has carried out studies on perforations, 
especiallj' ruptured ulcers in which the acid is allegedly high, and his data 
indicate little harm from chemical effects. The same things hold for the 
ileum also, i.e., that the chemical .aspects of the peritonitis are of very minor 
importance. It is the bacteria that arc present, and the fact th.at many 
individuals have not found bacteria means that the organisms have been so 
diffused fay the inflow of fluid that a decent culture is not obtained. 
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Dr. Henry found that if he takes a large enough quantity of material, 
the bacteria will usually be found. Furthermore, he has found that the 
chemical composition of the intraperitoneal fluid after ruptured ulcers is 
practically that of blood serum. In other words, the ill effects of the chemical 
(the acid or the alkali) are pretty well neutralized. We have not studied 
enzymes, however, and it is possible that the enzyme may be a dangerous 
factor. 

The greatest complications that we have seen are, of course, bleeding 
and peritonitis. Frequently we have seen, without other injury, mesenteric 
injur}', i.e., bruise to the mesentery and subsequent thrombosis of the 
mesenteric vessels. It is practically impossible to diagnose the situation 
before death. The patient gets a marked ileus which is assumed to be the 
ileus based on trauma, which we of course see quite commonly in these cases 
and which, if intubated and allowed to right themselves, will recover. If 
marked vascular occlusion is present, death ensues. 

I think this has been a very Interesting subject. I want to point out that 
you cannot dlfl'erentlatc trauma to the abdomen from trauma generally, 
and attempts to farm out the care of these patients on an anatomical basis 
are absurd. Segregation of head injuries on the neurosurgical service, or 
chest cases on the chest service is not so good for the patient as it might 
seem. The patient must be looked at as a sick individual who has been 
traumatized, and must be cared for as a whole; he cannot be divided among 
various ser\'ices. Someone has to take the responsibility for the patient. 
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S INCE the work of Swingle and associates,^ and others, on the 
possible role of cortical e.xtract of the adrenal gland in the 
prevention and treatment of shock, much interest has natu- 
rally been developed in the problem. In general, there has not been 
an}- consistency in the opinions and results of experiments. A part of 
this inconsistency may, no doubt, be due to variations in dosage of 
the extract, and potency of the various agents used. Recently, 
synthetic products (corticostesterone and desoxycorticosterone) with 
cortin activity have been made available for use. Selye and asso- 
ciates- found that cortical extract was very effective in the preven- 
tion of shock in rats, but that desoxycorticosterone was not effective. 
These results have been confirmed by Weil and associates^ who 
noted that when cortical extract and desoxycorticosterone acetate 
were given together, the mortality rate was reduced in rabbits 
subjected to manipulation of the intestine, but was not reduced 
following administration of the latter drug alone. Our experience is 
confined to the treatment of dogs subjected to shock producing 
factors such as hemorrhage or manipulation of the intestine, and to 
the treatment of patients subjected to major operations. Although 
our data are so meager as to be submitted chiefly as a preliminary 
report, the data on animals as well as humans suggest that cortical 
extractf does have a favorable effect in the treatment of shock, 
particularly from the prophylactic standpoint. 

* From the University of Illinois, College of Medicine, Department of Surgery, 
t The cortical extract (eschatin) used in these experiments was kindly furnished by 

Parke, Davis and Company. 
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Adrenal cortical extract has been used in shock produced by 
numerous agents, including that caused by burns. Wilson and asso- 
ciates^ found the extract to be effective in the treatment of burns, a 
finding corroborated by Lee and associates.^ Whether or not the 
shock of burns is similar to surgical shock cannot be stated conclu- 
sively at the present time. Most investigators, including Blalock® and 
others, are of the opinion that the shocking effect of burns is due to a 
fluid and plasma loss at the surface of the burn and into the burned 
area (particularly during the first few days following injury), while a 
few investigators are of the opinion that toxemia plays a significant 
role. Administration of plasma in burns was first advocated by 
Elman and associates;' its efficiency is suggestive proof of the impor- 
tance of loss of plasma in shock produced by burns, and offers 
evidence that the shock accompanying burns is similar to or identical 
with so-called traumatic shock. 

Dogs were used in all experiments; ether anesthesia was used 
throughout. Blood pressure tracings were recorded on a drum by 
inserting a cannula into the femoral artery. The cortical extract was 
given Intravenously or intramuscularly in doses varying from 0.5 cc. 
to 2.0 cc. per kilo of body weight. Shock was produced two 
methods: (i) hemorrhage, and (2) manipulation of the intestine by 
squeezing a handful of intestinal loops every two seconds. Although 
the latter method might be considered somewhat crude, numerous 
investigators have found it very effective in producing shock, i.e., in 
causing a drop in blood pressure from 1 10 to 140 down to 70 or 80 in 
thirty to fifty minutes. We discovered that one of the most Important 
factors in the consistency of time required for production of shock was 
the size of the animal. Since the hand squeezing the intestines is the 
same, the size of the dogs used for controls and active experiments 
must be relatively the same. We noted uniformly that it required 
much longer to produce shock by this method in large dogs. When 
hemorrhage was induced, the rate was always adjusted to 0.5 per 
cent of body weight every five minutes. The specific gravity of the 
blood was determined by the falling drop method as utilized by 
Barbour and Hamilton,® Scudder® and others. 

Series I: Shock Produced by Hemorrhage Alone. As previously 
stated, in all experiments bleeding was instituted uniformly at the 
rate of 0.5 per cent of body weight every five minutes. Only four 
animals were used in this series, because data in other experiments 
(Series 11 and iii, and Table i) relative to the effect of cortin on the 
tolerance to hemorrhage in shock produced by manipulation of the 
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intestine were also available. Of the four animals used, hemorrhage 
alone was induced in two, hemorrhage after a prophylactic dose of 
cortin in one, and hemorrhage after and during administration of 
physiologic saline in a fourth. The survival time in these animals was 
thirty-nine, forty-six and sixty-five minutes, respectively. This 
datum is too meager to warrant conclusions, but when supported 
by additional data on hemorrhage as discussed later, leads us to the 
conclusion that cortin increases slightly the tolerance to hemorrhage, 
that fluids may be slightly more effective, and that cortin plus 
electrolytes and 5 per cent glucose are still more effective in increas- 
ing tolerance to hemorrhage 

Series II: Effect of Cortical Extract (Prophylactic Dose) on Main- 
tenance of Blood Pressure Level during Manipulation Massage of the 
Intestine. As stated previously, manipulation of the intestine with 
the hand at stated intervals (every two seconds) is a fairly effective 
and consistent way of producing shock in dogs. Blood pressure read- 
ings during manipulation of the intestine (without cortical extract) 
are available on five dogs. As shown in Table i, the average drop in 
blood pressure after forty minutes of manipulation in animals not 

Table i 

EFFECT OF CORTICAL EXTRACT ON THE BLOOD PRESSURE FOLLOWING MASSAGE OF 
INTESTINE AND ON THE SURVIVAL TIME FOLLOWING HEMORRHAGE AT A UNIFORM 
RATE (0.5 PER CENT OF BODY WEIGHT EVERY FIVE MINUTES) BEGUN NlNETk' 
MINUTES AFTER INTESTINAL MASSAGE WAS STARTED 


. 

Drop in 
Blood 
Pressure 
after 40 
Min., Mm. 

Drop in 
Blood 
Pressure 
after 55 j 
Min., Mm. 

Survival Time Following 
Hemorrhage Begun after 
90 Min. Intestinal Mas- 
sage, Min. 

Without cortical extract 

35-3 

38.4 

21 

With cortical e.xtract 

19 5 

: 20.0 

36-5 

Fluids (buf. glue.) without cortical 




extract 

34.0 

37-5 

27-5 

Fluids (buf. glue.) with cortical 




e.xtract 

0 

7-5 

36-5 


Note that there was distinctly less fall in blood pressure when cortical extract was 
used. Fluids (buffered 5 per cent glucose) alone had very little beneficial effect but fluids 
with cortical extract prevented shock, although the survival time following hemorrhage 
was no longer than when cortical extract was given without fluids. 

receiving cortical extract, was 35.3 mm., and after fifty-five minutes 
of manipulation was 38.4 mm. On the other hand, in the animals (3) 
receiving a prophylactic dose of cortical extract (i to 1.5 cc. per kilo 
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of body weight in divided doses eighty and twenty minutes before 
massage of intestine was begun), the average drop in blood pressure 
was only 19.5 mm. in forty minutes and 20.0 mm. in fifty-five 

180 
160 
Zl40 
^120 
SlOO 

n,so 
^60 
,2 40 


Hme m minutes 

Fig. I. Curve i iilustrntcs the average fall in blood pressure 
in animals (dogs) submitted to intestinal massage. Note 
that administration of cortical e.xtract (curve 2), and 
cortical extract with glucose and electrolytes (curve 3) 
lessen the degree of fall in blood pressure. When such 
animals are submitted to bleeding at the end of ninety 
minutes of intestinal massage, those without cortical 
extract are killed by much less bleeding, namely, 2.2 per 
cent of body weight contrasted to 4.1 and 4.9 per cent. 

minutes. In this series of animals, bleeding (0.5 per cent of body 
weight every five minutes) was instituted ninety minutes after 
massage of intestine was begun. Naturally, the animals that were in 
shock because of the intestinal massage would not tolerate as much 
hemorrhage as normal animals. When cortical extract was given 
prophylactically, before the massage of intestine was begun, bleeding 
(instituted ninety minutes after the manipulation of intestine was 
begun) was tolerated much better, there being a survival time of 
• thirty-six and five-tenths minutes to hemorrhage, contrasted to 
only twenty-one minutes in animals not receiving the extract. 

Series III: Effect oj Fluids in Prevention oj Shock {with and tvitb- 
out Cortical Extract). In a pair of animals receiving glucose (50 to 
80 cc. per kilo of body weight, buffered with Hartmann’s solution), 
but no cortical extract, manipulation of the intestine produced a 
drop in blood pressure of 34.0 mm. in forty minutes and 37.5 mm. in 
fifty-five minutes. (Table i.) In another pair of animals receiving 
glucose and electrolytes, but to which cortical extract (i cc. per kilo 
of body weight in divided doses about ninety and twenty minutes 
before manipulation of intestine) had been given, the fall in blood 
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pressure at fort}'' minutes was o and onl}’^ 7.5 mm. at fifty-five 
minutes. In other words, shock was almost complete!}’- prevented by 
the fluids and cortical extract, a result indicating even a more 
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Fig. 2 . After shock has been produced neither cortical 
evtract nor gjneose and electrolytes iviJJ elevate the 
blood pressure to a significant degree. 

beneficial action than obtained with cortical ex'tract alone. The 
survival time following hemorrhage, begun ninety minutes after 
institution of intestinal massage in animals given extract and fluids, 
was only thirty-six and five-tenths minutes, which is identical to 
that in animals given cortical extract and no fluids. After considera- 
tion of this and previous data, it appears that cortical e-Xtract is more 
bejieficial in shock (produced by manipulation of intestines) than 
in hemorrhage. 

No experiments were performed with the addition of plasma in 
the therapy of animals, since it is so well known that plasma is a very 
effective agent in combating shock. Harkins“ has splendidly sum- 
marized all of the important data on the various features of shock in a 
recent publication. 

Series IV: Effect of Cortical Extract When Given after Shock Is 
Produced. Shock was produced in a pair of animals by manipulation 
of the intestines; after the blood pressure had fallen to 6o and 67 
mm., respectively, 5 per cent glucose buffered with Hartmann’s 
solution along with cortical extract (up to 2 cc. per kilo of body 
weight) was gi%'en. There was no significant rise in blood pressure 
following administration of cortical extract (Fig. 2); in other dogs, 
administration of glucose and electroh'tes alone likewise seemed to 
ha%'e no beneficial effect in correcting the shock. These findings 
support the belief that administration of glucose and electrolytes 
(particularly glucose alone) in the absence of plasma, as expressed by 
Blalock” and many others, may “wash out” plasma and electrohi:es 
from the blood stream. 
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Specific Gravity of Blood duririg Heviorrbage and Shock. Con- 
forming to the experience of Scudder’ and others, we found that 
hemorrhage produced a decrease in specific gravity of the blood (as 


Tv-ffprf- of hemorrha g e on blood dilution. 
( Falh'nb drop methodT 
Hcm.+flufd a 
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Effect of shock (manip-ine) On blood dil 
Blccdinb started 

. nw ds _ q 5min. 
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Fig. 3. The specific gravity of the blood, as determined by 
the falling drop method, decreases during hemorrhage 
(top graph), and increases during shock (lower graph). 
Note that the increase during shock (produced by in- 
testinal massage) is slightly less when cortic.al extract is 
given to the animals an hour or two before the experi- 
ment is started. 


determined by the falling drop method) and that shock produced an 
increase in specific gravity. (Fig. 3.) If hemorrhage is added to shock 
(in the late stages as noted in Figure 3), a sharp decrease in specific 
gravity is noted. When cortical extract is given as shock is being 
produced, there is a definite but slight tendency to maintain the 
specific gravity at a constant level, revealing little or no increase in 
specific gravity. 

Effect of Cortical Extract on Shock in Human Beings. In an 
eflbrt to determine the efficacy of cortical extract in the treatment 
of shock in a human being two methods of therapy were utilized: (i) 
patients representing isolated cases of shock (which fortunately in 
modern days are relatively rare) were treated with intramuscular and 
intravenous administration of cortical extract in doses up to 20 cc. 
per patient; and (2) extract was given an hour or two before opera- 
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tion, attempting to decrease shock manifestations. Although it 
happens tkat a very rapid recovery was obtained on every occasion 
in which the extract was used after shock was present, this fact does 


Effect of cortgx.on pulse rate in shock 



Fig. 4. The three cur\'es represent the pulse rate in an adult 
during resection of a retroperitoneal tumor; in an eight- 
month's old infant, during nephrectomy for a large 
Wilms' tumor; and in a child submitted to repair of a 
subdiaphragmatic hernia (right side) in which a lot of 
manipulation, or retraction of the liver was necessary 
during repair. The adult having resection of the retro- 
peritoneal tumor did not receive cortical extract until 
early signs of shock (rise of 40 in pulse rate) were present. 

The child having repair of the hernia showed moderate 
shock (pulse 180) developing during the last few minutes 
of the operation, but within eight-five minutes after 
cortical extract was given the pulse rate had receded to 
normal. As stated in the te.\t, isolated cases of this type 
cannot be used as veiy significant evidence because we 
have no knowledge of the possible reaction without cortical 
extract. 

not prove the efficac}'’ of the drug, since we have no way of disproving 
the possibility that recoverj'^ would have been just as rapid without 
the cortical extract. Figure 4 illustrates three cases which revealed 
what might be considered a favorable effect on shock. In one patient, 
however, in whom a retroperitoneal tumor was being resected, the 
pulse rate which had risen to about 140, was not reduced although no 
further evidence of shock was manifested. Blood was not given to 
this patient at this time although fluids were administered. It is 
doubtful whether or not even a large series of such cases would yield 
a conclusive answer. Although our experiences with treatment in the 
presence of shock were of the favorable type, the beneficial effect was 
much more pronounced when the e.xtract was given prophylactically. 

In an effort to obtain data on the prevention of shock in major 
operations, the extract was given to patients having major opera- 
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tions of unusual duration and severity. In a series of fifteen such 
cases, consisting of four gastrectomies, three resections of the 
rectum, two gastroenterostomies, two resections of the colon, etc.. 
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Fig. 5. As described in the text the average pulse rate and 
blood pressure were determined in fifteen major opera- 
tions of unusual magnitude and duration, and in which 
cortical extract was given preoper.ativeiy (solid lines). 
A control scries of fifteen identical operations of equal 
duration, but not receiving cortical extract, was studied 
(broken lines). Comparison reveals that there was more 
elevation of pulse r.ate, and a greater drop in blood pres- 
sure in p.atients not receiving extract. The diastolic pres- 
sure revealed only slight change. 


we gave the drug in divided doses in amounts between 6 and 10 cc. 
one and a half hours and thirty minutes before operation. We went 
through the hospital records and found an equal number of gastrec- 
tomies, resections of the rectum, etc., with a similar type of opera- 
tion, lasting the same length of time, to whom cortical extract was 
not given, but in whom the remaining therapy was similar. We 
averaged the pulse rate, and the systolic and diastolic pressure in the 
two series of cases. Figure 5 illustrates the differences encountered 
in the pulse rate and blood pressure levels in the two series. The 
illustration reveals a pulse rate averaging eight beats per minute 
lower throughout the operation in patients to whom cortical extract 
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was given. The systolic blood pressure averaged 12 mm. lower in 
patients not receiving cortical extract. In other words, cortical 
extract appeared definitely to maintain a slower pulse rate and a 
systolic blood pressure nearer the normal level. The differences in the 
level of the diastolic blood pressure in the two series was probably too 
slight to be of any significance. However, there was a-slight tendency 
toward a lower diastolic blood pressure in the control patients not 
receiving cortical extract. 


SU.MMARY 

In an effort to determine the efficacy of cortical extract in the 
prophylaxis and the treatment of shock, the extract was given to 
animals subjected to shocking procedures and to human beings 
having major operations of a magnitude apt to produce shock. In 
animals, shock was produced by hemorrhage and b}' massage of the 
intestine with the animal under ether anesthesia. In experimental 
shock produced by hemorrhage cortical extract exerted a definite but 
slight tendency to decrease the severity of shock, particularly when 
the extract was given with fluids (glucose and electrolytes). Fluids 
alone, i.e., without cortical extract, did not significantly prevent the 
fall in blood pressure although the actual survival time following 
hemorrhage was increased. 

When cortical extract was given an hour or two before institution 
of intestinal massage (to produce shock), the average drop in systolic 
blood pressure after forty minutes of massage was only 19.5 mm., 
contrasted with 35.3 mm. in animals not receiving extract prophy- 
lactically. Moreover, when hemorrhage of a constant rate was 
instituted ninety minutes after intestinal massage was begun, there 
was a survival time of thirty-six and five-tenths minutes in animals 
receiving cortical extract, contrasted with a survival time of only 
twenty-one minutes in animals not receiving cortical extract. When 
glucose and electrolyrtes were given in addition to extract, the effect 
was still more prominent, there being no drop in blood pressure after 
forty minutes of massage and an average of only 7.5 mm. after 
fifty-five minutes of massage. In other words, the beneficial effect of 
cortical extract and fluids (glucose and electrolytes) in prevention of 
shock was comparable to that which might be expected from plasma. 
When extract was given after shock had already been produced in 
animals very little beneficial effect could be demonstrated; there 
was little or no rise in blood pressure although further drop was 
slightly delayed. 
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Falling drop determinations showed an increase in specific 
gravity of blood in shock, and a decrease after hemorrhage as 
reported by others. Cortical extract showed a definite but slight 
tendency to counteract the increase in specific gravity produced 
by shock. 

In human beings the use of cortical extract in the presence of 
shock was limited to a few cases due to the relative infrequency of 
shock, but in ever}^ instance the effect appeared to be beneficial. 

In order to determine whether or not cortical extract would 
exert a favorable influence in prevention of shock, the average 
pulse rate and blood pressure was computed in a series of fifteen 
patients receiving cortical extract prophylactically, and upon whom 
major operations of unusual duration and severity were performed. 
From the hospital records an equal number of operations (in which 
no cortical extract was given), with equal number of types and 
duration, were obtained and the average pulse rate and blood pres- 
sure likewise determined. In the patients receiving cortical extract 
prophylactically, the pulse rate averaged eight beats per minute 
slower, and the systolic blood pressure 12 mm. higher than in the 
patients not receiving extract. This suggests that the cortical extract 
tends to minimize the changes which might be interpreted as being 
changes preliminary to the development of shock. 

Observations on animals as well as patients showed that the 
extract was much more effective when given prophylacticalijs than 
when given after shock was already produced. 
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DISCUSSION 

Fred W. Bancroft (New York 0130 : 1 thought it might be of interest, 
in addition to Dr. Cole’s paper, to review briefl}’ first what happened to 
adrenalectomized animals; and, secondly^, to give some definite indications 
for the use of cortical extract. 

If I ma}"^, I should like to read veiy briefly from an article by Dr. 
Edward C. Kendall, of Rochester, Minnesota, which appeared in the 
Journal oj the American Medical Association recently': 

“When the adrenal glands are removed from laboratory animals, 
symptoms of deficiency develop which may be summarized as follows: The 
first notable change is usually a loss of appetite, which is soon followed by 
nausea, vomiting, increased peristalsis, and eventually' bloody diarrhea. 
Associated with these changes are profound weakness of the muscles and a 
listless stupor, or, in some animals, restlessness and marked salivation, with 
clonic movements and general convulsions similar to those obsen'cd in 
hypoglycemia induced by insulin. There is a gradual decrease in body 
temperature, and a decrease in the basal metabolism rate. 

“Continuance of the state of adrenal deficiency' is invariably' associated 
with a decrease in blood pressure to the death level, an increase in the 
hematocrat reading, and a progressive decrease in the volume of the 
circulating blood. Soon after removal of the adrenal glands there is a marked 
and continuous increase in the concentrations of non-protein nitrogen and 
potassium and a decrease in the concentration of sodium and chloride in the 
blood serum.” 

In shock there is a pooling of the plasma in the tissue spaces with hemo- 
concentration. There is also present a spasm of the arterioles and smaller 
veins. Our purposes then are, first, to relieve the spasm of the terminal 
arteries, which can be done by administering sodium, and, second, if we 
consider the tissue space as a sponge, to use a method to squeeze the sponge 
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in order to get the plasma back into circulation. If we cannot actually 
squeeze the sponge, we should at least attempt by medication to decrease 
the permeability of the capillaries. (Fig. 6.) 

Vein 



Fig. 6. Diagr.ninmatic sketch of the c.ipilktry 
sp.accs. 


It has been shown by Walter Eslcll Lee that in very didusc burns, if 
cortin is given less plasma has to be given the patient in order to overcome 
the hyperprotcincmia. Also, if cortin is given early the specific gravity of 
the plasma is increased and stays at an even level. If plasma alone is given, 
there is a temporary rise and then a fall in the specific gravity of the plasma. 
If plasma and cortin are given together, wc then have a curve that rises and 
stays up. Also we know that the sodium will decrease our arterial spasm so 
that it would seem that hypertonic saline given at the same time would help, 
first, to relieve the spasm, and the plasma and cortin will help to squeeze 
the sponge and diminish the vascular permeability. 

My own experience has been as follows; In a large intestinal resection, a 
woman’s blood pressure dropped to 80/40. Our blood bank had failed us. 
We tried giving gum acacia, which did not bring the blood pressure up. 
Within twenty minutes after the administration of cortin, her blood pres- 
sure had risen to iiO/'8o. It dropped to 105, but stayed at that level. 

In another case, an abdominal peritoneal resection, the night following 
the morning of operation her blood pressure dropped to 80/40. Glucose did 
not have any effect. Wc were not able to get transfusion at that minute. On 
administration of cscotln her blood pressure arose to 110. 

So, as a result of my own experience, I am convinced there is a very 
definite need for cortical hormone in preventing and relieving delayed post- 
operative shock. 

I have enjoyed listening to Dr. Cole’s paper and am thoroughly in 
accord with all he has presented. 

J. S. L. Browne (Montreal, Quebec): I have been extremely interested 
in this paper and in Dr. Bancroft’s discussion. As I mentioned, there is a 



422 


MELFRICH ET AL.— TREATMENT OF SHOCK 


reasonably good rationale behind the use of cortical substances in the 
condition of shock. 

The idea of using adrenal cortical extracts for this purpose has been 
going on for quite a considerable period of time, gradually increasing in 
definiteness. It perhaps began with Swingle, who suggested as far back as 
1931, I think, that the symptoms of adrenal insufficiency and those of 
shock were rather similar. 

Cortical extracts were used clinically by Reade some time ago. He 
believed that he obtained an improved postoperative course in his patients 
after the use of cortical extracts, even in those in whom no shock occurred. 
Perla and his collaborators obtained good results, using desoxycorti- 
costerone acetate and sodium chloride in preventing shock. 

Dr. Cole asked me to discuss the question of the difference betNveen 
desoxycorticosterone acetate and cortical extracts. Our experience has been 
limited, as I think I said, to the use of the intestinal manipulation method of 
inducing shock in rabbits. The difference has also been studied in rats by 
Dr. H. Selye and his collaborators. Weil, Rose and Browne found in the 
rabbit that the mortality could be reduced from approxmately 60 to 19 per 
cent using both cortical extract and desoxycorticosterone acetate together, 
but only to 42 per cent if desoxycorticosterone acetate was used alone. The 
latter is not a statistically significant reduction in mortality, Selye, Dosne 
and Bassett found desoxycorticosterone acetate to be ineffective in the rat. 

As I pointed out, these substances were used prior to the trauma. In 
other words, it was a prevention rather than a cure. 

I think it is very important for us to consider whether cortin will do 
an3'thing which blood, serum plasma or other blood substitutes will not do. 

I also think it is important to consider the question of the amounts which 
have to be used. I would like to ask Dr. Cole what were the amounts he 
used. 

I would also emphasize that although at the present time the cortical 
extracts are of greater uniformitj’^ than thex’' used to be, still the cortical 
extracts prepared bj'' various companies maj' not alwaj's contain the same 
kind or amount of cortical substances; and since it does appear, as far as 
certain types of shock are concerned, that the substances of the cortico- 
sterone tjnpe are more effective, this maj’- be of importance in the results 
obtained. 

Our own experience with patients has, I maj' say, not been dramaticallj' 
convincing. It is extremely difficult, as you well know, to give cortin to a 
patient in shock without giving him the other tj^ies of therapy ordinarily 
recognized. It is, in fact, impossible. And when one obtains a result it is 
often difficult to evaluate the relative merits of the cortical e.xtract, as 
compared with the results obtained when normal saline plasma, blood, etc., 
are used. 
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I think it is true to say that our most encouraging results (we have had 
only one or two cases) have been in infants, in which we have used 25 to 
50 cc. of Wilson’s cortical extract. That makes one wonder whether it is 
possible, as it has been so often in the past, that the doubts which have 
arisen regarding this method of therapy are due to the fact that our dosage 
level is inadequate, and that we are in the same stage with cortical extract 
in this therapy that we were with many other hormones in the days when 
they were given in perhaps a tenth of the amount really necessary, and 
occasionally, in a very sensitive patient, good results were obtained. 

I think, too, that in certain cases, relative cortical deficiency may be the 
limiting factor in the development of shock. There are possibly some people 
who are unable to increase the amount of cortical substances put out bj' 
their adrenal when they are put to the stress of operation or trauma; or, 
some patients may already be putting out their maximum if they have had 
prolonged infection or are aged, etc. In them, one might get definite results 
with cortical extracts. 

In the normal adult male, we will say, who is traumatized, it is ques- 
tionable whether one can give an amount equal to that produced by the 
patient's own adrenal cortex. We know in animals that the amounts of 
cortical substances necessary to produce the eflcct in normal animals arc 
very much greater than those necessary to make the proper restoration in 
the adrenalectomized animal. 

It seems perfectly clear in the case of Addison’s disease that one can get 
dramatic improvement in resistance to trauma by the use of cortical ex- 
tracts, but it is much more difficult to prove it for the normal person. So 
while I agree there are a good many indications in which perhaps adrenal 
cortical extracts are beneficial. I am not sure but that we are going to have, 
in fact, I am sure we are going to have great controversy about it, and 
I wonder whether it may be because we are not using sufficient dosages. 

We had a case of intracranial operation for trigeminal neuralgia. The 
patient went into shock with falling blood pressure. At one time the blood 
pressure was unobtainable. At this point, 25 cc. cortical (Wilson’s) extract 
was given Intravenously, and the blood pressure did reappear within 
fifteen minutes. Blood transfusion had been given continuously up to this 
point. It is very difficult to evaluate this case because blood and saline had 
also been given. However, there is a slight rise in blood pressure associated 
with the dose of cortical extract but I do not think that it is very significant. 

In a second case a small amount (50 cc.) of concentrated serum was 
given. This was one of the early preparations. It produced a more severe 
shock than I have ever seen. It was matched with the patient’s blood. This 
patient continued throughout about twelve hours to have a blood pressure 
below 80, and at various points 25 cc. of cortical extract was given with 
perhaps slight effect. But 500 cc. of blood was given some hours later with a 
dramatic rise in blood pressure which occurred immediately after. Flere then 
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we have blood giving a ver}' much better cfTect than cortical extract in 
the doses used. 

A third case was one in which again one may say perhaps some slight 
cfTect was obtained from cortical extract. Ten cc. was given intravenously 
but no saline. At this point there was a sharp rise in blood pressure. This is 
about the onl}’^ case in which one can say there was a definite elTect. 

In a fourth case with falling blood pressure 20 cc. of cortical extract was 
given and a small amount of saline with it, with some rise in blood pressure. 
But, as you all know, in this type of case the blood pressure is likely to rise 
spontaneously, and one questions just how much the treatment had to do 
with it. 

I admit that the studies on these cases have not been as well planned as 
they might have been from the experimental point of view. This is some- 
times difficult to do in cases of shock in which rapid and multiple therapy is, 
of necessity, often undertaken. I think that it is possible, quite probable in 
fact, that cortical extracts will be beneficial. However, I think that our 
doses are probably too low at the present time. 

J. B. CoLLip (Montreal, Quebec): I am sure, due to the lateness of the 
hour, you do not want me to give a lecture today, but there are a few things 
I might say of interest in relation to shock. 

This age-old subject has come very much to the fore on account of the 
war, and laboratories engaged in other pursuits are now in some cases 
turning all their attention to work upon this and closely allied topics. Work 
which is being done under government auspices on this subject cannot be 
talked about by the workers until their results have been reviewed by a 
sub-committee of publications. 

There are a number of generalities, upon which I maj' speak. The ques- 
tion as to whether suprarenal products will be of value is certainl3' ven' 
much to the fore, and the work reported bj' the speaker toda\' would - 
indicate that cortin (cortical extracts containing man%" hormones) has got a 
place in the treatment of shock. 

I think that one of the finest pieces of work which has been published pn 
this subject is that b}' Dr. Swingle, of Princeton. Dr. Swingle had the ciur- 
age to use his very precious adrenalectomized dogs. These animal/ are 
particularly susceptible to various procedures which produce shock, proce- 
dures which have to be applied very, verj’’ vigoroush^ in normal animals, 
such as injurj' to muscle or injurj' to intestines. 

Swingle pointed out that it is only necessarj' to tap adrenalectomized 
dogs’ muscles verj' lightly for a short period of time to send them into 
profound shock. If the dog is not treated, the blood pressure falls steadilj^ 
and the animal dies in a few hours, so he has an ideal preparation to test 
various forms of therapy. 

He showed verj"^ conclusive^ that if he gave, starting the night before, 
two injections, I think, at four hours apart, 5 mg. of desoxycorticosterone 
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in oil, followed by another injection in the morning on which the experiment 
was performed, he could absolutely counteract the effect of muscle trauma 
producing shock in these animals. 

Cortical extract, however, is much more soluble and when given as a 
solution he found by injecting it when the blood pressure was as low as 40. 
that he could almost invariably restore the animal to normal. 

When, however, he proceeded to do much the same type of experiment, 
but using intestinal trauma, (gentle stripping of the intestine) the animals 
so treated went into profound shock and died within a few hours. He got 
absolutely no recovery when he used desoxj'corticosterone, but cortical 
extract gave protection. Thus he did show a remarkable distinction (at least 
under the conditions Avith which he was Avorking) betAveen the effect of 
desoxycorticosterone in restoring normalcy after muscle trauma, Avhereas 
it Avas perfectly useless in counteracting shock produced by stripping the 
intestines. 

As Kendall has pointed out, there are something like eight individual 
steroids Avhich have been isolated from the suprarenal cortex, all of Avhich 
are presumably present in cortical extract, but in varying degrees. It is even 
possible that some of these cortical steroids are definitely antagonistic to 
each other. There is a small amount of desoxycorticosterone in suprarenal 
cortex Avhich has been extracted and identified and AA*hich is presumably 
present in all, but corticosterone and Kendall’s Compound e, apparently 
are the things Avhich Ave Avant. Desoxycorticosterone has its use but it has 
its limitations. Undoubtedly, blood substitutes Avill have their place in the 
treatment of shock looking at it from the laboratory angle. 

Recently, some of the AA-ork going on in my laboratorj- has been released 
for publication, and if you care to listen to Dr. Noble for tAvo or three 
minutes, he might tell you something about it. 

R. L. Noble (Montreal, Quebec): It is interesting to note that the criteria 
used in the effectiA'eness of cortical extract in the treatment of shock as 
related to the A-ascular system, the cardioA^ascular system, such as the 
pulse rate. As I mentioned the other day, it seems that the fundamental 
mechanism AA-hich goes AATong in shock is the loss of plasma into the tissues, 
and if it Avere possible to correct this fault, an effecti\'e treatment of shock 
might be aA-ailable. 

We have some experimental results using stimulation of the adrenal 
glands and studying the effects on hemoconcentration Avhich tend to shoAv 
that the adrenal cortex has an effect in aiding the return of fluid from the 
tissues, back into the blood stream. 

In these experiments AA-e AA-ere using histamine, Avhich is a chemical 
substance and has an advantage that it can be used quantitatively. We 
Avere not using it because Ave believe that it is the causative factor in shock, 
but folloAving this injection a normal rat sIaoaa's hemoconcentration in the 
first half-hour of 30 or 40 per cent. This rapidly returns to normal in approx- 
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imatelj' six hours. If it is used on an adrenalectomized animal, the degree 
of hemoconcentration is slightly greater; but the blood remains concen- 
trated for six hours and even up to twenty-four hours, showing the tissues 
apparently hold onto the plasma in the absence of the adrenal cortical 
hormone. But after treating these animals with a satisfactory extract, it is 
possible to have them behave as normal animals; that is to say, they show 
hemoconcentration initially for thirty minutes, and then the plasma 
returns rapidly to the blood stream, so the blood volume returns to normal. 

This is quite a definite indication, 1 think, of the value of adrenal cortex 
in the mechanism of this kind. However, as pointed out before, the normal 
animal is a very definite proposition. We have not been able to give a 
normal animal any sort of treatment and prevent this hemoconcentration 
from occurring, although it is possible to restore the adrenalectomized or 
hypophysectomized animal so it behaves like a normal animal. 

Warren H. Cole (closing); I would first like to thank the discussers. 
Dr. Browne asked a question regarding dosage; we used of i cc. per kilo 
of body weight in animals, and at times repeated it in an hour or so depend- 
ing on the tj-pe of experiment being performed. In adults we did not give 
such large doses, varying the amount from 4 to 20 cc. I am convinced the 
various products obtained would vary tremendously in their active princi- 
ples, but I believe that we were fortunate in having a fairly potent product. 
We used 4 to 10 cc. for a prophylactic dose and up to 20 cc. for active 
treatment of shock. As much as 60 cc. or more may be given in twenty-four 
hours, since the extract does not appear to be toxic even in such large doses. 
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I. Acromioclai'icular Dislocation {Dr. D. Rainseir). Move- 
ment at the acromioclavicular joint is a necessity to the well func- 
tioning shoulder. These movements are of two kinds: (i) A gliding 
motion of the articular end of the clavicle on the acromion, and 
(2) rotation of the scapula on the cla\'icle. Repair of the dislocation 
then aims at restoration of anatomical position with maintenance of 
function. 

The acromioclavicular joint is a true joint having articular 
cartilages with or without an articular disc and a capsule. Above the 
capsule is the acromioclavicular ligament. The joint is greatly 
strengthened by the coracoclavicular ligament which is made up of 
two parts, viz., the conoid and trapezoid ligaments. 

Dislocation is brought about most commonly by a fall on the 
shoulder while the body is in motion, or by a weight falling on the 
tip of the shoulder. This causes a twisting motion of the scapula in 
such a manner that the axis of rotation lies between the acromion 
and the coracoid process. The acromion is pulled downward and the 
coracoid process impinges on the clavicle, pushing it upward so that 
the lateral end of the clavicle rides over the acromion. This displace- 
ment is aided by the slope of the joint, the articular surface of the 
clavicle facing downward and outward. 

Two degrees of dislocation are described: (i) A subluxation as a 
result of tearing of the acromioclavicular ligament and (2) a com- 
plete dislocation when all the ligaments are torn. 

On March 3, 1941, a man fell with a ladder to the floor, landing on his 
right shoulder. He was brought to our surgical out-patient department 
where examination showed that he had limitation of movement at the 
shoulder due to extreme pain. The tip of the shoulder was depressed and 
the outer end of the clavicle was quite prominent. Tenderness was marked 
in the region of the acromioclavicular joint. 

An x-ray was taken and showed the dislocation to be quite complete. 
Strapping was applied but this proved unsatisfactory and he was admitted 
to the ward on March 8. 
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After a two-clay skin preparation with E.A. plus iodine, the joint was 
exposed by an S-shaped incision over the front of the shoulder. It might be 
mentioned here that as soon as the anesthetic was given the dislocation 
could easily be reduced by pushing upward on the elbow. Two drill holes 
were then made through each of the adjoining bony parts of the joint. A 
wire mattress suture was applied through the drill holes in such a manner 
that the wire bridged the joint underneath the capsule but not above. 
The capsule itself was repaired by No. 2 chromic catgut. The operation 
was completed by applying elastoplast strapping after the method of 
Watson-Joncs. 

A’-ray postO])crativcly showed complete reduction. The elastoplast 
support was maintained for five weeks. After nine weeks passive movement 
was fairly good, but active movements up to that time have not been fully 
regained. It might be added that he is a compensation ease. 

2. Prevention oj Slip in Spiral Fractures oj Both Bones of the Leg 
(Dr. L. H. McKun, M.D.). The injury specifically referred to is the 
very common spiral fracture at or about the junction of the lower 
and middle thirds of the tibia. The mechanism of production is 
of the rotation or torsion type. The line of fracture runs obliquely 
upward and outward and, in the anteroposterior view, usually points 
to the fibular fracture in the upper third of that bone. (Fig. i.) 

It is not the intention of the author to discuss the advisability of 
treatment of this injury by the application of plaster of Paris cast 
nor to compare the results so obtained with those by other more 
complicated methods. Under certain circumstances, plaster fi.xation 
is almost the only available form of treatment and may be the 
method of choice for various reasons. 

Every surgeon, who has treated this injury, has observed the 
tendency of the lower fragment to slip upward and usually outward. 
This deformity tends to occur as soon as the cast becomes even 
slightly loose. 

Previous to the introduction of our present method, we were able 
to prevent slipping only by early (and frequent) changes of the cast 
under anesthesia. We have found that the method at present in use 
not only reduces the number of reapplications of the cast but also 
adds very materially to the comfort of the patient by relieving the 
pain so often complained of in the region of the ankle. 

In order to clarify the principles on which this treatment is based, 
it may be well to make certain general statements with which most 
surgeons will agree. These are: (i ) If plaster fixation is to be made use 
of, this injury must be treated with a close fitting cast extending as 
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far up the thigh as possible. (2) Displacement tends to occur as soon 
as the cast begins to become loose. (3) Casts become loose (a) from 
lessening of primary swelling and edema, (b) from atrophy of the 



Fig. I. Diagrammatic sketch of meciianism of displacement 
and method of correction. 


muscles enclosed by the cast. (4) From this it follows that the 
greatest degree of loosening occurs in the thigh when muscular 
atrophy is very rapid. The calf muscles, by their shrinkage, also 
cause an appreciable space soon to become apparent between the soft 
tissue and the cast in the lower leg region. (5) The presence of the 
many superficial bony prominences about the knee makes this the 
region where the least loosening occurs. 

A consideration of the above mentioned items will give an instant 
appreciation of the factors concerned in the displacement of the tibial 
fragments (for practical purposes, the fibula may be disregarded since 
the fracture is in the upper third and is of little importance, apart 
from the e.xtremely rare complication of involvement of the peroneal 
nerve in the callus). We have thus the following condition of affairs: 
( I ) The upper tibial fragment enclosed in a more or less loose cast due 
to shrinkage of calf muscles; (2) the knee region, where very little 
loosening occurs, forming a relatively firm point of leverage; (3) the 
femur, forming the long arm of a lever, transmits forceful movements 
to the upper tibial fragment. 

The direction of possible movements of the upper tibial fragment 
should be considered. It will be immediately understood that, if the 
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above mentioned theory of the knee region acting as the point of 
leverage is admitted, any lateral movement of the femur will cause 
the lower end of the upper tibial fragment to be displaced medially. 



Fic. 2. Fig. 3. Fig. 4. 

Fig. 2. Cast cut away on outer side above knee. Note normal line of weight bearing, 
anterior superior spine, middle of patella and second metatarsal bone. 

Fig. 3. Leg abducted. Cast allowed to fall away from inner side of thigh. Upper two 
points of line of weight bearing same as in Figure 2. Note point of fracture now three 
inches external to line and a possibility of medial displacement of lower end of upper 
tibial fragment. 

Fig. 4. Felt pads applied and thigh fixed. Note re-establishment of line of weight 
bearing. 

The opposite movement, medial displacement of the femur, will, of 
course, cause the upper fragment of the tibia to be displaced later- 
ally. Real displacement in this direction is impossible since the slope 
of the fractured surfaces could onlj' be the more closely approxi- 
mated by such a maneuver. It follows, therefore, that the secret of 
keeping the fractured surfaces in close contact lies simpl}^ in keeping 
the femur as close as possible to the medial wall of the cast. This 
explains why the simple method adapted for the prevention of 
lateral movements is so effective. 

It ma}*^ be noted that the leverage movements described operate 
only in a lateral or medial direction. The mechanism does not apply 
as regards anterior and posterior movements because of the natural 
hinge of the knee joint. 

The method consists in the incorporation of a firm plaster mould 
in the medial wall of the cast. This mold must be of considerable 
strength and should extend from the foot to the upper third of the 
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thigh. As soon as any shrinkage of the thigh muscles occurs, usually 
in five to seven days, the outer or lateral part of the cast, from the 
knee upward, is cut away and the thigh firmly fixed to the thick 
medial aspect of the cast by applying thick pads of felt to the outer 
side of the thigh and fixing them in place with circular straps of 
adhesive. These straps hold the thigh firmly against the thick medial 
wall of the cast and must be readjusted at short intervals as greater 
shrinkage of the muscles occurs. (Figs. 2, 3, and 4.) 

There is nothing new in the principle involved in this method. All 
surgeons, who have had extensive experience in the use of the 
Thomas splint, know that the secret of control of fragments (either 
in the upper or lower leg) lies in keeping the inner side of the ring 
closely approximated to the inner side of the thigh. The inner bar 
of the Thomas splint more or less corresponds to and parallels the 
direction of the leg bones when the splint is properly used. This is 
not true of the outer bar of the splint owing to the various sizes of the 
ring. It is often advisable to use slight lateral traction on the upper 
end of the splint by means of a pulley at the side of the bed to main- 
tain close contact between the thigh and the inner part of the ring. 
The similarity of the principle involved is apparent. 

3. Fracture Dislocation of the Tarsal Navicular {Dr. R. R. 
Fitzgerald). 

Case Report: The patient, a miner, thirty-one years old, fell from a 
scafl'old a distance of about sixty feet, lighting on a pile of loose rock. The 
principal injury consisted of a comminuted fracture of the left tarsal 
navicular (scaphoid) bone, with dorsal displacement of tlie wedge-shaped 
major fragment. After manual traction and plantar flexion, the bone could 
be pressed down into its bed, but as soon as firm pressure was released, it 
again sprang up on to the dorsum of the foot. This largest portion of the 
bone was wedge-shaped, with an intact dorsum, and a fragmented plantar 
part, where the strong attachment of the tibial posticus and long and short 
plantar ligaments anchored the broken pieces deep in the navicular space. 

The problem was to open the navicular bed by distraction, and to hold 
it open by mechanical fixation for the period of ten weeks or so that are 
necessary for the replaced fragments of the navicular to solidify into a bony 
mass that can again take its place in the arch of the foot. 

In this patient the traction was obtained by five stainless steel wires, 
one passed through the soft tissues of the tip of each toe and wound over 
a steel bar. The counter traction came from a 5 mm. steel nail driven 
through the calcaneus. To overcome the pull of the muscles, a distracting 
force of fourteen pounds was used in the long axis of the foot. The pieces 
of the bone were then gently pressed into the open space. 
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A second 5 mm. nail %Yas then driven through the bases of the meta- 
tarsals, and the foot and leg embedded in a nonpadded plaster walking 
boot. When the plaster had set, the wires were removed from the toes and 
the walking heel adjusted. The patient began to walk on the third day, 
and the check films show the reassembled bone sitting in its natural place 
between the talus and cuneiforms. He will be instructed to walk as much 
as possible to discourage demineralization of the bones, and in ten weeks 
the nails and plaster will be removed. 

This case is discussed because of its rarit3\ and because the 
method here described has apparently been successful. 

4. Intertrochanteric Osteotomy for Nonunion of Fracture of the 
Neck oj the Femur {Dr. J. A. Nutter). Fracture of the neck of the 
femur frequently yields to various pegging or nailing operations with 
the production of bony union. Even after months of delaj'^ed or even 
nonunion, such treatment may be successful. Unfortunatel}', the 
production of bony union is by no means a guarantee of good func- 
tion and freedom from pain. Months or even years after the original 
fracture the development of a dead head (with softening and 
deformity) or of painful osteo-arthritis may not uncommonly occur. 
An operation which, it is thought, may be followed less frequently by 
these complications w'as demonstrated. This operation was inter- 
trochanteric osteotomy just above the level of the lesser trochanter, 
following which the upper end of the femoral shaft is pushed inward 
to lie snugly beneath the head of the femur, thus providing end bear- 
ing. The osteotomy is obliquely downward and outward to encourage 
union of the great trochanter. In some cases the non-union neck 
fracture is healed, but in any case the shaft and trochanter together 
form a crutch under the head which gives good weight bearing, and 
maj* even form a new joint. 

A verj- heavy woman (about 220 pounds, age fifty-nine) was shown 
who had had such an operation a year previously, two and one-half t'cars 
after hip fracture, without any union. This patient walked around ver\' 
comfortably with a stick, suffering very little pain and doing her own 
housework. .Movement was e.xcellent and shortening negligible. This oper- 
ation, developed particularly by McMurray, of Liverpool, has proved so 
successful in cases of non-union that it is now being used in fresh hip 
fractures, particularly those near the acetabulum. An illustrative case was 
shown (woman age sixty-one) operated upon last August, now walking 
with good movement and very little disability in spite of non-union of her 
fracture. 
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It is to be noticed that such an operation requires very little 
apparatus and can be done in twenty to thirty minutes. A cast 
should be ^Yorn for a few months in a position of slight hip abduction 
and flexion and slight knee flexion. 

5. Abstracts of Discussions Relating to Traumatic Shock and 
Storage oj Blood {Dr. J. B. CoUip). The discussion was opened by 
Dr. J. B. Collip who outlined briefly the work of the National 
Research Council, with particular reference to the support of medical 
research relating to problems arising as a result of the war. He 
indicated also that a very close liason had been established between 
the Associate Committee on Medical Research of the National 
Research Council of Canada and the various Committees of the 
National Research Council in Washington dealing with medical 
matters. 

The discussion was continued by Dr. R. L. Noble and Dr. O. F. 
Denstedt. 

Shock. Abstract oJ Discus.sion by Dr. R. L. Noble: Some of the 
diOiculties in evaluating shock in clinical cases were discussed. The 
grouping of cases of comparable severity for determining therapeutic 
procedures is diflicult and complications such as hemorrhage, infec- 
tion and intravenous administration of Iluid may be encountered. 
Many dilliculties are also present in attempting to produce a quanti- 
tative degree of shock experimentally. Most methods of applying 
direct trauma arc associated with hemorrhage and anesthesia and are 
not quantitative. The experimental findings which have been used as 
an indication of shock are often open to criticism. Blood pressure 
alterations may be influenced by anesthesia. Blood volume measure- 
ments bv the dve method are affected bv loss of dve through the 
capillaries in a shocked animal. Hemoglobin values are influenced by 
hemorrhage. Some biochemical changes may be misleading. The 
actual death of the animal is stressed as the most accurate end point 
in experimentally induced shock. The factors suggested for the cause 
of death in shock were reviewed and the different pictures following 
hemorrhage and shock were contrasted. It was sugsiested that the 
discovery of the factors controlling the shift of fluid in the blood 
and tissues would be of great value. It is possible that if one could 
cause hemodilution to occur as it does after hemorrhage in a case of 
shock a cure might be effected. The observations which suggested 
that adrenal cortical extracts might be of value in shock were noted. 
It appears, however, that the normal animal may not respond in the 
same way as the adrenalectomized animal. The therapeutic use of 
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dried serum in shock was discussed. Hemoconcentration is appar- 
ently reduced, but in evaluating such treatment the time after and 
degree of shock should be considered, since hemoconcentration may 
be followed by hemodilution during recovery without any form of 
treatment. Experimentally, relatively enormous amounts of intra- 
venous fluid may leave the blood stream. There is no reason why 
transfused isotonic serum should not escape to the tissues when the 
normal plasma of the blood stream has already done so, in cases in 
which shock is severe. 

The Preservalion of Blood. Ahslracl oj Discussion by Dr. 0 . F. 
Dejxsledt: Numerous methods of preservation of blood by refrigera- 
tion have been described in the literature. All involve the use of 
so-called “preservative” or diluting fluids containing an anti- 
coagulant such as sodium citrate and sometimes sodium chloride, 
glucose and other salts. A comparative study of the various methods 
recommended has been carried out in the Department of Biochemis- 
try at McGill University and an improved method has been devel- 
oped which makes possible the preservation of whole blood for 
several weeks. 

From the study made it has been shown that, in addition to 
temperature and the composition of the diluting fluid, the proportion 
of blood and diluent has a marked influence on the stability of red 
cells during storage. Optimal stability, and hence preserx’-ation, is 
obtained when blood is diluted as follows and stored at 4°c. : 

Blood — 5 parts; isotonic (3.2 per cent) sodium citrate — i part: 
isotonic (5.4 per cent) glucose — 1.5 parts. 

In this mixture the blood is diluted with half a volume of diluent 
(i:H). It is important that the diluting solution be isotonic with 
normal plasma. The addition of sodium chloride has always been 
found to impair preservation and the use of citrate alone is inferior 
to the citrate-glucose mixture. 

Because of the difference in stability of individual bloods there is 
no one diluent which gives optimal preservation with all bloods. The 
above mixture and dilution have been found most satisfactory for 
bloods in general. The majority of bloods are not affected greatty in 
stability if the proportion of blood to diluent is varied between 
I and i ; i. Dilution with more than an equal volume of diluent, 
however, renders the cells less stable to isotonic saline and to fresh 
plasma even though they may remain intact during storage. 

As yet no method has been found for preventing the slow forma- 
tion and precipitation of fibrin in blood or plasma during storage. 
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This pi'ocess occurs regardless of the nature of the anticoagulant used 
and is more pronounced Nvhen “decalcifying” agents such as citrate, 
and antithrombin substances such as heparin, are used together than 
^vith either alone. The rate of fibrin formation is retarded by dilution 
of the specimen. It is much less in the dilution recommended above 
than in the i M { o blood-citrate mixture used in many hospital blood 
banks. 

It has now been established that red cells (blood) stored up to 
eighteen days survive and apparently function as well as fresh blood 
after transfusion. Blood stored for longer periods, although etfica- 
clous, is destroyed more rapidly in the recipient. It is anticipated 
that improvement in methods of preservation will extend the useful 
storage period. Cell survival studies on blood preserved by the 
method outlined above, are in progress. 

6. Tbe Amniotic Graft {Dr, B. Alexarider). Destruction of large 
areas of conjunctival mucous membrane by trauma or disease, 
invariably requires repair by replacement. The use of skin, while 
providing unlimited amounts, has the disadvantage of its pale, 
dead-white color, the frequent presence of hair and a constant 
troublesome desquamation, which gives rise to a persistent irritation 
and an objectionable odor. 

The ideal material for replacing conjunctival mucous membrane 
is mucous membrane itself. The amnion, a thin transparent, slh’ery, 
tough mucous membrane of great vitality and of few vessels, seems 
to be an ideal medium for use in the plastic surgery of mucous 
membranes. Its single layer of cuboidal cells is transformed into a 
stratified squamous noncornified epithelium, which later becomes 
indistinguishable from the surrounding conjunctiva. 

The case presented showed the results a year after the repair of 
the outer half of a traumatic, contracted right socket by an amnion 
graft. The fornices were reformed, the color and appearance indis- 
tinguishable from the rest of the conjunctiva and the ability to wear 
an artificial eye was achieved. 

7. A Method for Handling High Intestinal Fistulas {Dr. E. A. 
Macnaugbton arid Dr. C. H. Crosby). The presentation of this 
subject before a group of traumatic surgeons may be explained by 
stating that fistulas do result from trauma to the intestine in certain 
cases, be that trauma operative or otherwise. 

The apparatus which is used in this method of treatment provides 
us with an extra-abdommal mechanical anastomosis, between the 
bowel above the fistula and the part distal to it. The bowel contents 
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of the upper loop are removed mechanically and automatically 
transferred to the lower loop without any spilling. They are fed 
slowly into it so that they are readilj' absorbed. 

Consequently, there is no further depletion of body fluids nor 
electro/ytes and the loss of digestive juices which may total many 
liters daily is completely eliminated. There is no digestion of sur- 
rounding skin. 

The patient takes fluids and nourishment by mouth freely, the 
only precaution being that the fluids be clear so that the apparatus 
is not blocked by solids. Milk cannot be given as it is coagulated in 
the stomach. 

The apparatus can also be used to anastomose a fistula, deliber- 
ately formed, as the first stage of a two-staged resection and anas- 
tomosis. When the patient’s condition is poor, as it may be in gangrene 
of the bowel or extensive war lacerations, he could be saved the 
shock of the more time-consuming one-stage operation by this sug- 
gested two-stage method. 

The apparatus is activated by continuous suction and its con- 
struction is simple. A fenestrated rubber tube five or six inches in 
length and of a diameter which is easily accommodated by the lumen 
of the bowel is inserted into the proximal or afferent loop and held 
in by tapes tied about its outer end secured to adhesive strips on the 
sides of the abdomen. Into this “well” is inserted a soft rubber 
catheter which has had seyeral additional small openings made in its 
terminal two to three inches. This catheter must not fit tightly into 
the “well.” This part is similar to the tip of an abdominal suction. 

This catheter is connected by rubber tubing to the top of the 
glass reservoir which is a tube approximately twent}' inches in length 
and of one and one-fourth inches inside diameter. From the bottom 
another tube leads direct!}' to another soft rubber catheter which is 
inserted for almost its full length into the distal or efferent loop of 
bowel. 

From the top of the reservoir another tube leads to suction. With 
peristalsis of the bowel, fluids flow into the well and the suction 
causes small amounts of fluid to rise, alternatelj' with air, in the 
afferent tube and to spill over into the reservoir. This continuous 
column of fluid in the reservoir and efferent tube is heavier than the 
air and water in the afferent tube, so its weight causes the fluids to 
flow slowly and continuously into the efferent loop of bowel. By 
connecting a douche can to the afferent tube through a A'lurphj' drip, 
additional nourishment as glucose solution can be fed directly to the 
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bowel. The apparatus requires little attention once it is set in 
operation. 

When the fistula is too small to take a tube to serve as a “well” 
it may either be dilated to accommodate one or the fenestrated 
catheter only may be inserted into the fistula. 

If it is impossible to pass a catheter into the lower loop, a jejunos- 
tomy should be performed to receive the efferent catheter. 

Certain fistulas will heal completely with this treatment. Others 
will require intra-abdominal anastomosis when the patient’s condi- 
tion has sufficiently Improved. 

Dr. Crosby then presented two cases in which this method of 
treatment had been employed and resulted in a successful outcome. 
These cases illustrated the rapid Improvement in the patient’s 
general condition which follows the institution of this method of 
treatment. 

8. March Fracture Complicatin" Hallux Atavicus {Dr. J. VV’. 
McKay). Hallux atavicus (Morton) is a structural defect of the 
foot characterized by a short mobile, abducted first metatarsal 
segment. This defect is an atavism. 

The hallux of the monkey and ape is abducted, mobile and short. 
The function of the ape foot is prehension as well as the support of 
the body weight. The persistence of this atavism in the human 
produces a structurally defective foot. 

The defect is compensated for by muscular action and by thicken- 
ing of the second metatarsal bone. If compensation falls, pain 
develops in the foot. The pain may be clinically identified as meta- 
tarsalgia, march fracture, Deutschlander’s disease or Kohler’s 
disease of the second metatarsal. These diseases have a communal 
symptomatology and hallux atavicus is the predisposing cause. 

To demonstrate hallux atavicus, an anteroposterior .v-ray film 
was made of the foot. 

ROYAL VICTORIA HOSPITAL 

9. The Relation oj Histamine to Shock {Dr. Fram Rose, M.D.). 
The marked similarity between the efi'ects of large doses of histamine 
and the symptoms of traumatic shock led to the theory that the 
absorption of histamine or some similar substance might be the cause 
of traumatic shock. The histamine theory of shock was rejected, 
however, by many workers because an increase of histamine in the 
blood could not be demonstrated in traumatic shock. 
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It has recently been shown, however, that in burn shock and in 
shock due to trauma or surgical intervention there is a marked 
decrease in the histamine content of the blood. This finding, contrary 
to the original conception that the histamine content of the blood 
must be increased during shock, may be explained on the basis of 
previous work in which it was shown that in certain allergic condi- 
tions, i.e., angioneurotic edema and dermatographia, there is a 
decrease of blood histamine correlated with the edema and wheal 
formation. A decrease during such conditions is considered to be of 
more significance than an increase of blood histamine. This view is 
supported b}' the observation that following the injection of his- 
tamine there is a decrease in the blood histamine as symptoms are 
produced. 

It may be that the low histamine in such conditions reflects a 
tendency to a loss of plasma from the blood stream such as occurs in 
shock. The decreased content of the blood histamine in such condi- 
tions, it is suggested, reflects a tendency to a loss of plasma from the 
blood stream into extravascular tissues. 

10. The Treatment of NailPunctures {Dr. H. S. Dolan). Forming 
a large percentage of accidents in construction where wood forms and 
trestle work are used are nail puncture wounds of the feet. Nail 
punctures may be verj' minor or they may be very serious, or what 
was a ver}”- minor injury at first may become verj- serious, owing to 
blockage of the entrance of the wound by the inverted skin flap and 
the sealing-in of micro-organisms with resulting local abscess forma- 
tion or cellulitis. At the Beauharnois power development, where the 
statistics for this report were collected, prevention of this type of 
injury was carried out at all times. All lumber containing nails was 
piled. The men were instructed to wear heavy-soled shoes, but the 
very nature of the soil through which the canal was built necessitated 
the frequent wearing of long rubber boots, with the result that nail 
punctures were quite common. 

On a construction work in a twenty-month period the dailj' 
average of men employed was 2,106. The total man hours were 
19,430,992. The work was carried out under all sorts of weather 
conditions, winter and summer. During this period there were 3,401 
nail punctures, a very large percentage of which were in the feet. 
They comprised 40.85 per cent of the total accidents, minor and 
major, which took place during the construction. It is interesting 
to note here that minor accidents, such as sprains, puncture and 
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lacerated wounds, and foreign bodies in the eye, comprised 93.6 
per cent of the total accidents. There were in all 8,306 accidents. 

But it is principally the nail punctures of the feet that are of 
interest to us in this report. In the total of 3,401 punctured wounds 
there were nine cases in which there was a loss of time, a total of 
thirteen and one-half days, that is, 0.2 1 per cent of the total lost this 
time. In these nine cases one man lost three days and he did not 
report the accident to his foreman until four daj’S after the accident 
and then only because the foot was painful. On examination there 
was infection sealed in the track of the puncture and hot fomenta- 
tions cleared this up in three days. The other patients lost, on the 
average, one day each and this because the area was painful. None 
of the patients were eligible for compensation for the loss of time, nor 
was there any resulting disability. 

The procedure laid down to be carried out in all cases of this type 
was as follows; As soon as the workman sufl'ered a nail puncture of his 
foot or hand he reported immediately to his foreman. Here the 
workman’s responsibility ended and it became the duty of the fore- 
man to send the man to the nearest divisional doctor immediately. 
No first aid was given on the job except to cover the wound with a 
sterile dressing and bandage. 

On reporting to the doctor, the wound was examined, the skin 
cleansed with iodine, 2.5 per cent and the skin area for i to 2 mm. 
around the puncture wound was cut away with a sharp scalpel, 
removing at the same time the flap of the skin which is alwaj's 
inverted into the nail track. This gives sufficiently free access to and 
from the nail track. The same result mav be obtained bv makins a 
crucial incision at the entrance wound and turning out the flaps and 
cutting away the edges. The wound was then examined for any 
foreign material, such as a piece of clothing, which may be carried in, 
especially by a rusty nail. The nail track was then swabbed out along 
its whole length with 5 per cent iodine by means of absorbent cotton 
on an applicator. A dry dressing or gauze soaked in alcohol was 
applied externally and the man reported for work. He reported to the 
doctor the following day, when the superficial wound was cleansed 
and a dry dressing applied. Few cases required such supervision for 
more than three or four days. 

The objects of cutting away the skin around the puncture wound, 
thus forming an inverted funnel of the wound, are to allow drainage, 
to remove the flap of skin which is always inverted, to allow for 
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proper exploration of the wound for foreign bodies and lastl}"^ to 
permit sterilization of the track. 

While this treatment may seem, at first sight, to be drastic, yet if 
one receives these patients a short time after the accident there is a 
certain anesthesia of the part which reduces the discomfort of the 
treatment and the results obtained in this large series justify, I think, 
the means adopted. 

11. Injuries about the Shoulder Joint (Dr. H. F. Moseley). A 
colored moving picture occupying thirtj'-five minutes was shown, 
illustrating interesting lesions about the shoulder. This film included 
the diagnosis, operation and end result of a case of complete rupture 
of the supraspinatus tendon, also of a large calcified deposit in the 
same situation. Cases illustrating the mechanisms of the various 
parts of the shoulder girdle were shown, such as, a case of complete 
fixation of the scapula, a case of removal of the sternal half of the 
clavicle, two cases of adherent subacromial bursitis, and a case of 
ablation of the greater part of the trapezius and rhomboid muscles 
for actinomycosis. 

12. The Role of the Adrenal Cortex in Resistance (Dr. Paul G. 
Weil, M.D.). The adrenalectomized animal is much less resistant 
to histamine and other toxic agents than the normal animal. One 
of the features of the response of normal animals to a nonlethal 
damaging stimulus is a hypertrophj' of the adrenal cortex. The 
reduction in mortality in normal animals treated with adrenal corti- 
cal extract before their exposure to a lethal shocking stimulus such as 
severe intestinal manipulation is greater than in nontreated controls. 

Using a method for the determination of cortin in human urine 
in a study of patients with infection and other forms of damage such 
as after burns and following surgical operation it has been found that 
cortin is excreted in the urine of such patients; cortin is not normally 
present in the urine. The appearance of cortin in the urine of condi- 
tions of damage is considered to be a manifestation of an increased 
secretory response of the adrenal cortex to damage. 

The role of the secretion of the adrenal medulla in the defense 
mechanism of the organism was pointed out bj' Cannon. The results 
of investigations mentioned herein tend to suggest that the secretion 
of the adrenal cortex also forms part of the defense mechanism of 
the organism. 
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THE PRINCIPLE OF NATURAL SELECTION 
APPLIED TO THE GENESIS OF CANCER 


ANY theory of cancer must harmonize 
the facts that cancer occurs in a 
higher incidence in civilized man 
than in native man, and in native man than 
in wild and domestic animals; that cancer 
does not occur in cells of the highest 
metabolism, such as the cells of the heart, 
the cells of the voluntary muscles and the 
cells of the brain; that cancer is rarely if 
ever spontaneously arrested; that cancer 
does not occur in the fetus, and occurs 
rarely in infancy and childhood; that can- 
cer occurs commonly in middle life and 
increasingly with advancing age; that 
cancer does not occur in normal uninjured 
cells, but occurs after prolonged, repeated 
injury and repair due to mechanical, chemi- 
cal, bacterial, electrical or radiation factors. 

A general theory of cancer must har- 
monize the facts that cancer cells perform 
little or no phpiological function; that 
cancer cells utilize all their energy solely 
for growth; that cancer tissue exhibits a 
higher electric capacity, electric conduc- 
tivity and electric potential than the 
normal tissue in which the cancer ap- 
pears;*’--'"'’^'^ that cancer tissue bears a 
different sign of charge from that of the 
adjacent normal tissue;® and that the 
nucleus of the cancer cell is relatively 
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larger than the nucleus of the normal cell 
from which the cancer cell was deri\'ed. 

A general theory of cancer must har- 
monize the fact that the growth per se 
of cancer is painless, in contrast with the 
defensive pain of infections. 

It must also harmonize the fact that 
evolution did not favor the growth of 
cancer. E^'olution fa\-ored the growth of 
the fetus by increasing the growth-stimu- 
lating secretions of thyroxin and pituitrin 
in the mother, by increasing the heart 
beat, the circulation of the blood, the 
metabolic rate and the appetite. In fact, 
the entire organism of the mother is 
stepped up to contribute to the growth of 
the fetus. Evolution contributed no such 
aid to the growth of cancer. Cancer has 
been blacklisted by evolution; the rest of 
the body does not collaborate in facilitat- 
ing the speed of its growth. 

A general theory of cancer must indicate 
a mechanism by which, through struggle 
and survival of the injured cells, a t^'pe of 
cell may be evoh'ed which possesses the 
power of growth and little or no power of 
function; the theory must show that these 
cells within the area of injury and repair, 
through struggle and survi^^^l among 
themselves, may become the most power- 
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ful cells in the use of energy for growth 
alone. 

A general theory of cancer must har- 
monize the fact that in the successful 
treatment of cancer by x-rays or radium, 
the electric conductivity, capacity and 
potential gradient of the malignant tissue 
decline to the level of the tissue in which 
the cancer grows, and coincidentally the 
cancer as a tumor disappears, and the 
great vascularity characteristic of cancer 
disappears. 

The incidence of cancer is highly sig- 
nificant. In nature, cancer occurs rarel3f in 
wild and domestic animals, with possible 
exceptions in the dog and the horse, and in 
mice. Through breeding, man has modified 
the plant world and the world of domestic 
animals. In certain strains of laboratory 
mice, for instance, cancer appears in a 
high percentage of the animals. This fact 
does not conflict with the statement con- 
cerning the rarity of cancer in the animal 
world. On the other hand, it emphasizes 
the principle that cancer is produced by 
universal biological forces. Obviouslj'-, these 
cancerous animals represent modifications 
of the natural state by breeding. 

Cancer is relativelj^ rare among primi- 
tive races. Although, as stated by Hoffman, 
there are practical difficulties in determin- 
ing the causes of death among noncivilized 
races, yet it is the opinion of qualified 
medical observers that among primitive 
peoples cancer is not met with to anj^thing 
like the degree common to practicallj’^ all 
civilized countries. 

Cancer is rarelj'' seen in the jmunger age 
groups of mankind. It seldom occurs in 
fetal life, in infancj^ in childhood or in 
adolescence. With advancing age, cancer 
appears in man in a gradually increasing 
percentage until senilitj^ and death. 

Cancer does not occur in tissues making 
up perhaps three-fourths of the human 
bodj'. It is not found in the entire mass of 
voluntary" muscle fibers, or in smooth 
muscle fibers. It is not found in the blood, 
in either red corpuscles or white corpuscles. 
Cancer does not appear in nerve cells; it is 


not seen, for instance, in cells of the cortex 
of the brain. But cancer does appear in 
epithelial cells, in connective tissue, in 
bone, in fact in all the other tissues of the 
bodjr. 

Furthermore, normal, uninjured cells do 
not spontaneouslji- become cancer cells. 
The highest authorities, from the time of 
Billroth to the present daj', are in agree- 
ment with this statement. This is not 
inconsistent with the fact that benign 
tumors, especial^ the adenomas, not 
infrequently become cancer, since the 
cells of the benign tumors are not normal 
cells. 

Now, each normal cell is in electrical 
equilibrium with the adjacent cells. 

We will consider that the cancer cell is 
a normal epithelial cell that has lost its 
electrostatic balance with its neighboring 
cells, hence exists as an independent 
biologic unit; that in the process it has lost 
nearlj' all of its power of function and has 
gained an increased power of growth; that 
the individual cells under continued 
mechanical, chemical, bacterial, electrical 
or radiation stimulation, types of stimula- 
tion exerted singl}"^ or in combination, are 
subjected to injurj^ and repair; and that in 
the cellular melee of struggle and sur^dval 
natural selection offers to the fittest cell 
the entire bodj' of man for its endless 
growth. 

In this genesis, the establishment of a 
single cancer cell would be analogous to 
the introduction of a deadly' germ, a single 
virulent bacterium, into the body. 

When a local area is subjected to me- 
chanical, chemical, bacterial, electrical or 
radiation injury’, electric currents are in- 
duced, and these persist until repair is 
established. The “current of injurj'^” would 
seem to be an important factor in the 
repair of injured cells. We are now in pos- 
session of a new fact which assigns to the 
“current of injurj'” a definite source and 
a more probable relation to gro%^"th and 
repair. 

The brain and other nerve tissues bear a 
positive sign of charge, and all other 
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tissues of the body bear a negative sign of 
charge. The production of the positive ions 
in the brain is due to oxidation. What then 
is the source of the negative ions which 
constitute the "current of injury”? 

I postulate that the heart and the red 
blood cells constitute the source of the 
negative ions. A basic fact supporting this 
hypothesis is the thickness of the film sur- 
rounding the red blood cell. Fricke' in 
our laboratories determined that the 
thickness of this film is on the order of 
1/2,500,000 cm., approximately that of a 
molecule of oil. This lipoid film because of 
its extreme thinness is ideally adapted for 
holding static electricity. The question 
arises, what is the source of this static 
electricity? 

There is a principle that a particle mov- 
ing through air or through water accumu- 
lates static electricity in relation to the 
speed of movement and the amount of 
friction. Examples of this principle are 
seen in the formation of dust in which 
wind is the source of friction. Another 
example of this principle was observed by 
Lenard in Switzerland in 1892, when he 
detected that the particles of water pass- 
ing through the air in a waterfall took on 
negative charge. 

I postulate that this principle of the 
accumulation of charge of static electricity 
by particles moving through air or water is 
equally applicable to the red blood cells. 
The left ventricle, in its contraction, 
through friction and speed of movement 
would cause a charge-up of static elec- 
tricity on the films surrounding the red 
blood cells. As the blood moves from the 
high velocity in the left ventricle through 
the branches of the arterial tree to the 
capillaries, there would be a distribution 
of this static negative electricity held on 
the films surrounding the red blood cells. 
As the red blood cells slowly squeeze their 
way through the capillaries they would 
distribute the greater part of their nega- 
tive charge to the adjacent tissues. Thus 
with each heart beat there would be dis- 
tributed through the red blood cells, or 


accumulators, a quantum of electric charge 
to every microscopic unit of living tissue. 

In testing this hypothesis experiments 
were performed upon 377 animals in our 
laboratories.®-® It was found that during 
life there existed an electrical potential 
gradient between the brain as the positive 
pole and the blood as the negative pole. 
Each heart beat caused an increase in the 
difference in potential. Each increase in the 
force and frequency of the heart beat cor- 
respondingly increased the difference in 
potential. When the flow of venous blood 
was completely interrupted at the point of 
entering the right auricle, the difference in 
potential decreased abruptly. On arrest 
of the heart, the potential gradient dropped 
almost instantly to the death level. 
Throughout living tissue, there is the uni- 
versal presence of potential gradients. 

Not onlv the life, but the growth and 
repair of tissue is dependent upon the 
presence of potential gradients. In other 
words, the universal source of the energy of 
growth and repair is the negative or static 
charge on the red blood cells. The greater 
the requirement for growth and repair, 
therefore, the greater the need of vas- 
cularization. 

This agrees with the clinical fact that in a 
local area of repeated, long-continued 
injury and repair, there is a concomitant 
increase in vascularization. This increased 
capillary circulation brings a correspond- 
ing increase in the negative potential 
brought to the injured area b}'- the in- 
creased number of red blood cells. As a 
consequence, there is established in the 
area of injury an Increased electrical con- 
ductivity, electrical capacitj- and electrical 
potential, which in turn increase the power 
of tissue repair. In fact, the increased 
electrical conductivity, electrical capacit}'^ 
and electrical potential are the principal 
source of the power of growth and repair. 
In short, the "current of injury” tends to 
reconstruct the injured cells. But if the 
structure of a given cell is injured to the 
extent that the mechanism for function is 
lost, the cell reconstructed by the “current 
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of injury” would possess onty the mecha- 
nism for growth. Thus a cancer cell would 
be evolved. 

This hypothesis is consistent with the 
high incidence of cancer in civilized man 
as compared with native man. It is obvious 
that in warm-blooded animals there is a 
greater increase of vascularization in the 
course of injury and repair than in cold- 
blooded animals. Among warm-blooded 
animals there is a greater vascularization 
and power of repair in the northern cli- 
mates than in the tropics. The vigor of the 
man in the north is an adaptation to cold. 
The organs of adaptation to cold are the 
brain, the thyroid gland, the heart and the 
blood volume. Thus the larger brain, 
larger thyroid gland, larger heart and blood 
volume, the neuro-endocrine formula of 
civilized man, offer a greater vasculari- 
zation, hence a greater “ current of injury,” 
hence a greater power of growth and repair 
in man in the temperate zones than in man 
in the tropics. 

A consequence of this greater power of 
repair in man in the temperate zone is that 
injured epithelial cells will receive more 
effective electrical stimulation, hence will 
be more effectively restored, in the vigorous 
civilized man of the north than in the 
native of the tropics. 

Thus the incidence of cancer in civilized 
man is higher than in tropical man. Civ- 
ilized man lives longer than native man. 
Civilized man excels native man in intel- 
ligence, power and personality. Not only 
cancer, but also exophthalmic goiter, 
peptic ulcer, diabetes, and nervous and 
mental diseases, all reflecting overdevelop- 
ment of the energy-controlling organs, are 
higher in civilized man than in native man. 

In the melee of injury, then, in the 
presence of electrical forces influencing 
repair and gro\\i;h, vast numbers of epi- 
thelial cells are partially or completely 
destroyed and many are repaired. These 
individual cells undergo struggle and 
survival, just as animals undergo struggle 
and sur\'ival in the vicissitudes of life and 
the fittest cells sursdve. At some point it 


may happen that one cell becomes pos- 
sessed of a larger nucleus than is possessed 
by a normal cell. This cell that possesses a 
larger nucleus may have suffered such great 
damage to the cytoplasm that it has lost 
that mechanism in the cj'toplasm by which 
it performed its function. The new cell 
would have, accordingly^ a high growth 
energy, for none of the energy of the cell 
is expended for function, and all of it is 
expended for growth. This cancer cell is 
the epithelial cell that has gone through 
the struggle in the area of injury and 
repair and has emerged as the fittest cell 
for growth only. In other words, we can 
apply the principle of natural selection 
through struggle and survival among 
individual cells in the process of injury^ 
and repair, in an interpretation of the 
origin of cancer. 

It has been stated that among the living 
normal cells of organs and tissues there is 
an electrostatic equilibrium, and that the 
“current of injury'”^® sets up a difference 
in potential between the injured cells and 
the normal cells. Moreover, when an 
adenoma appears, as for instance in a 
thyroid gland, there is also a difference in 
potential between the adenoma and the 
adjacent normal tissue, and an electric 
strain is established. In many cases benign 
tumors are thus situated in the midst of 
normal tissue under unequal electric equi- 
librium and with electric strain between 
the benign tumor and the normal tissue. 
As a result of this electric strain, cancer 
may be produced, not in the normal 
tissue but in the benign tumor. Similarly, 
if two metals of different atomic weight 
are used in filling a tooth, there will be 
set up electric currents between them which 
will ultimately destroy' the tooth. Theo- 
retically, this electric strain would cause 
cancer at the base of the tooth. 

Whereas no normal cell has a biological 
career of its own and no normal cell can 
metastasize, the cancer cell in its freedom 
metastasizes through the ly'mphatic chan- 
nels and sometimes through the blood 
stream. And since that cancer cell as an 
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individual is adapted to the chemical 
affinities of the whole organism, it can grow 
anAW^’here. 

it has become detached from the elec- 
trostatic and physical state of its fixed 
position in relation to adjacent cells, and 
by a process of devolution has returned to 
the level of its unicellular ancestor, which 
existed eons ago. This cell, having lost the 
mechanism in its cytoplasm by which it 
performed its function, and possessing 
now the power of growth only, exists as a 
biological unit. This independent cell, like 
its ancient progenitor, has the power of 
assimilating food, of respiration, of growth, 
of metabolism and cell division. 

Only rarely does it retain to some extent 
the function for which it was evolved. The 
mechanism by which the function of a cell 
is performed is more recent in phylogeny 
than the primordial mechanism of the 
unicellular ancestor that was evolved for 
growth and cell division only. It is clear 
that the formula of growth and cell division 
is more basic than the specialization of 
the cytoplasm for function. 

There is definite evidence that the 
mechanism which eff ects the maintenance 
and growth of all cells exhibits a lower 
stage of evolution than the mechanism of 
function. This evidence is seen in the fact 
that the mechanism of growth is more 
resistant than the mechanism of function. 

For instance, in the repeated injury 
and repair of skin of the hands and arms, 
the cells of the skin exhibit a loss of 
function, as seen in loss of sweat glands 
and in loss of softness. Many cells are 
destroyed and replaced by scar tissue. In 
the course of months or years, the growth 
mechanism steadily* increases in the cells 
of the skin. With repeated generation of 
unbalance between the growth mechanism 
and the functional mechanism, the cells 
finally lose completely the mechanism of 
function and keep the ancient unicellular 
mechanism of growth only. 

Moreover, x-ray or radium application 
may be so adjusted as to suspend or destroy 
the mechanism of cellular function and not 


destroy the mechanism of cellular growth. 
This is seen in radiation of the salivary 
glands. 

The beginning of specialized function 
in the unicellular organism is exemplified 
in the diplodinium. In the diplodinium the 
nucleus is evolved as a diminutive brain, 
and from this nuclear brain, nerve fibers 
extend to the base of the flagellae. The 
flagellae are the antecedents of the arms 
and legs and wings of the higher animals. 
The specialized nucleus and the nerve 
communications to the flagellae are the 
analogue of the brain and the nervous 
system of the higher animals and man. In 
other words, in man the brain is the 
exalted nucleus of the diplodinium. The 
spinal cord and nerve fibers in man are 
the exalted simple nerve communications 
between the nucleus and the flagellae in 
the diplodinium. 

From the diplodinium throughout the 
multicellular animals, increasingly higher 
degrees of specialization were evolved, 
culminating in man. In man, indeed, inanj* 
cells have become so highly specialized, 
and exist under such special conditions, 
that they have lost their ancestral basic 
mechanism of growth and cell division 
only. A large part of the body of man is 
constituted of cells so specialized that 
under the most extreme degree of chronic 
mechanical, chemical, bacterial, radiation 
or electrical injury, they cannot lose their 
specialized function and e.xist as cells with 
the power of growth only; the}' cannot be 
reduced to cancer cells. Among the cells 
that cannot be reduced to cancer cells are 
the t^venty-five trillions of red blood cells. 
Among the cells that cannot be reduced 
to cancer cells are those that comprise 
the entire voluntary and involuntary mus- 
cular system. Among the cells that cannot 
be reduced to cancer cells are the nerve 
cells, including the trillions of cortical 
brain cells of man. 

The red blood cells possess no nucleus. 
Their protoplasm is maintained and their 
function is performed by the universal 
negative potential in the entire vascular 
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system, produced by the heart’s contrac- 
tions. Here electric strain exemplifies in 
the most perfect way the power of main- 
taining protoplasm and of performing 
function. 

The voluntary muscles comprise by far 
the greater part of the weight of the bodj’. 
They execute the greater part of the me- 
tabolism of the body; they perform the 
mechanical work of the body. They do the 
walking, running, fighting. 

The muscle cell, or more correctly the 
muscle fiber, is indeed not a cell but an 
example of extreme specialization as the 
result of a nucleus-plasma evolution. 
The voluntary muscle fiber represents the 
protoplasmic evolution of the cytoplasm, 
just as the brain cel! represents the evolu- 
tion of the nucleus. The muscle fiber is the 
cytoplasmic partner of the brain cell, 
communicating with it by a nerve fiber. 
The brain cell and the muscle ceil together 
constitute the most important physio- 
logical unit of the higher animals and man. 

The close relation of the brain cell and 
the muscle fiber is simply demonstrated 
by severing the nerve communication be- 
tween them. This is equivalent to taking 
apart the nucleus and the cj-toplasm of the 
unicellular ancestor. Severing the nerve 
communication between a brain cell and a 
muscle fiber produces striking immediate 
and remote effects. The immediate effect 
is complete paralysis of the muscle fiber. 
The remote effect is the complete loss of 
the muscle fiber as a living entity. The 
function of the nucleus of the muscle fiber 
is so insignificant that it cannot be main- 
tained. Therefore, chronic mechanical, 
chemical, bacterial, radiation or electrical 
injury' of any degree or of any length of 
time cannot transform a single unit of the 
most massive, most powerful mechanism of 
the body into a cancer cell. 

The same reasoning holds for the heart 
muscle and the smooth muscle fibers of the 
body. They cannot be reduced to the status 
of a cancer cell. Evolution has so spe- 
cialized the voluntar3" muscle fibers, the 
heart muscle fibers, the involuntary muscle 


fibers, that they have lost their identity 
as cells with a nucleus-plasma relationship, 
and are incapable of sustaining themselves 
independenth’’, much less of becoming 
cancer cells. 

The positive electric stimulation of all 
these specialized muscle fibers is derived 
from the brain cells; the negative electric 
stimulation is derived from the friction in 
the movement of the red blood cells in the 
adjacent capillaries. 

We have applied the principle of natural 
selection, struggle and survival to the life 
history of the cells of the body that may 
become cancer. Furthermore, we have put 
to experimental test the idea that cells 
ma\' be reduced completeh' to a nonliving 
state, then reassembled as cells having all 
the characteristics of the ancient unicellular 
organisms. Such reassembled cells 
would have lost their power of function 
and would retain onK' their power of 
growth. 

The cancer cell, like every living cell, is 
made up of proteins, lipoids, and elec- 
trolytes. The brains of freshh' killed normal 
animals were dried and ground up, the 
lipoid and protein fractions were extracted, 
and the ash, or electroK’’te fraction, was 
obtained. These lipoid and protein frac- 
tions and a solution of the electrolj^tes 
were mixed together. Beautiful cells formed 
instantl}' ; thej' grew, divided and exhibited 
respiration. The\'^ were killed bj^ anes- 
thetics, poisons and radiation. The respira- 
tion of these cells was increased bj’ thjToid 
extract and iron. These cells emitted ultra- 
violet radiation during their formation. The 
onlj'^ food that these autosjmthetic cells 
could utilize was protein derived from the 
species which supplied the brain from 
which thej' were formed. 

These cells continued to be active in cul- 
tures for eight months. The successive 
generations obej’ed the laws of inheritance, 
the daughter cells resembling the mother 
cells. 

In other words, in this experiment we 
took cells that had a highlj" specialized 
power of function but no power of growth, 
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and made of them cells that had no power 
of function but had the power of continuous 
growth. 

It has been stated that cancer cannot 
develop in the organs of the highest meta- 
bolic activity, such as the brain, the heart 
and the voluntary muscles. In addition, 
cancer cannot grow at the expense of the 
tissue of highest potential. 

Now it has been shown that the red 
blood cells carry negative charge, therefore 
electrically stimulate every microscopic tis- 
sue of the body, the stimulation being 
related to the degree of vascularity of the 
tissue. If this is true, then it would follow 
that the highest degree of energy in animals 
and in man would be found in the growth of 
the fetus. The growing fetus, through the 
highly vascularized placenta and through 
the highly vascularized new tissues in the 
process of formation, presents an example 
of the highest growth energy, therefore, the 
highest electrical stimulation from the 
blood stream. For a certain period after 
fertilization all the energy, radiant and 
electrical, is utilized for growth only. From 
an energy point of view, then, the fertilized 
ovum and the cancer cell proceed along 
parallel lines. But the growth energy of the 
fetus exceeds the growth energy of cancer. 
Therefore, cancer could not develop in the 
fetus. 

The high vascularity incident to cancer 
tissue is analogous to the high vascularity 
of the placenta and fetus. In the case of the 
cancer as in the case of the fetus, the 
growth energy is supplied by the blood 
stream. The factor in the blood stream that 
produces growth energy in both the cancer 
and the fetus is the electrical stimulation 
supplied by the charged up red blood cells. 
Electrical stimulation is identical in nature, 
whether it causes the growth of the fetus or 
the growth of cancer. 

Both the fertilized cell and the cancer 
cell have the power of gronth and the 
power of cell division. In other words, each 
possesses a highly energized nucleus, hence 
a highly increased cellular potential. But 
the fertilized ovum and the “ fertilized ” 


epithelial cell are different in this respect: 
In the fertilized ovum there is the mecha- 
nism which eventually produces the organs 
and tissues of the fetus, the infant and the 
man. In the “fertilized” epithelial cell, 
there is neither in the nucleus nor in the 
cj-toplasm any pattern of an organ or a 
man, but only the power of cell division and 
growth, as in the unicellular progenitor of 
millions of years ago, and as in the auto- 
synthetic cell produced in the laboratory of 
the present day. The cancer cell possesses 
the formula of growth only; moreover, it 
possesses the pattern of rapid growth only. 
Whereas when the cells of the fetus, the 
child and the man are completely differen- 
tiated, the electrical potential supplied by 
the red blood cells is utilized for function 
and not for growth. 

B3' means of the physical constants, 
electrical conductivity, electrical capacity, 
and electrical potential, we have studied 
cancer in man and animals. Our first bio- 
physical investigation of cancer consisted 
of a series of comparative measurements of 
the electrical conductivity of normal and of 
pathological tissues. In this study we meas- 
ured 219 sections from 159 clinical cases. 
These included malignant and benign 
tumors of the breast and of the uterus, 
ulcer and carcinoma of the stomach, carci- 
noma of the rectum, malignant and benign 
tumors of the mouth, jaws and neck, .x-ray 
burns and various types of goiter, including 
hyperplasia, fetal adenoma, multiple ade- 
noma, toxic adenoma, exophthalmic goiter, 
simple colloid goiter and thyroiditis. When- 
ever possible, adjacent normal tissue was 
measured for comparison. The pathological 
diagnosis and differentiation of different 
types of tissue in single specimens was 
made by a pathologist. 

In all instances in which comparative 
measurements were made, the conductivity 
of the malignant growth was higher than 
that of a normal portion of the same organ. 

The outer, growing parts of cancers 
showed a high conductivity in contrast 
with the conductivity of the central, non- 
growing parts. 
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Among the goiters studied the highest 
conductivities were found in the degenerat- 
ing adenomas and the malignant thyroids; 
the conductivities of the hyperplastic thy- 
roids were lower; and the conductivities of 
the colloid goiters were the lowest of all the 
pathological tissues studied. 

This line of inquiry was further extended, 
when the theoretical requirement that can- 
cer tissue must have a high capacity for the 
storage of electric charges was tested. 
Eighty specimens from fiftj^-three cases 
were investigated, including fifteen car- 
cinomas of various tj^pes, three sarcomas, 
three benign tumors, and sixteen goiters of 
various types. All of the carcinomas had a 
relatively high capacity in the actively 
growing portions of the growth. The de- 
generated portions of the growth had a 
lower capacity, and radiated tissues a much 
lower capacity. In every case studied the 
cancer itself had a higher capacity than the 
tissue in which the cancer had developed. 
This difference was particularly marked in 
the case of carcinomas of the breast, in 
which the capacity of the cancer was often 
over ten times as high as that of the adja- 
cent glandular, connective or fatty tissue. 
Adenomas and hyperplastic thyroids had, 
as a rule, a higher capacity than the normal 
thjToid tissue. In general, glandular tissue 
seemed to show a somewhat higher capacity 
than normal tissue. Connective tissue had 
usually a very low value, and the capacity 
of fattj' tissue was also low. 

According to our conception, cancer can- 
not grow unless a difference in potential is 
maintained between the cancer mass and 
the surrounding tissue. Of special signifi- 
cance, therefore, was the finding that the 
electric potential of a cancer has an oppo- 
site sign of charge to that of the tissue in 
which it is growing, the degree of difference 
apparently varying with the malignancy of 
the growth. 

In a series of experiments on rats, direct 
obser\'ations were made of the sign of 
charge of cancer. It was found that cancer 
exhibited a^different sign of charge than 
that of the adjacent normal tissues. A series 


of experiments was performed in which a 
measured current of electricity and a solu- 
tion of sodium chloride were so manipu- 
lated that by ionization the potential of the 
cancer became the same as that of the 
normal tissue surrounding it. The cancer 
diminished in size during the course of 
treatments with the electrodes placed in 
one position; by reversing the poles, we 
could cause the cancer to grow; and when 
the electrodes were again reversed, the can- 
cer would again diminish. When the cancer 
potential was brought to and maintained at 
the level of the potential of the normal 
tissue, the cancer disappeared. 

Such experiments were successful in 
about 30 per cent of the cases. These experi- 
ments are not conclusive, for thej" dealt 
with transplanted cancers in rats, which are 
rather easily cured and are not easily in- 
duced; but the results of the experiments 
cited are in harmony with our theorj’’ and 
support it. 

The fact that cancer exhibits a different 
sign of charge from that of adjacent normal 
tissue agrees with our conception that 
cancer cannot grow unless a difference in 
potential is maintained between the cancer 
mass and the surrounding tissue. This 
conception is in accord with certain clinical 
facts. When muscles are repeatedlj' stimu- 
lated electrically, they increase in size. If 
the motor nerx-^e supplying a muscle is 
divided, the continuous bio-electric current 
is shut off and the muscle atrophies. Exer- 
cise of all kinds is the equivalent of electri- 
cal stimulation. Electrical stimulation 
increases electrical potential. Electrical 
stimulation and electrical potential are re- 
lated to the grovn:h of protoplasm. 

Moreover, when two tissue cells are in 
biological contact, the cell having the 
higher potential controls the cell having the 
lower potential. Therefore, a cancer cell can 
invade — can overcome — no cell that has a 
higher metabolism than its own. 

Our findings, therefore, support the 
conception that a fertilized ovum would act 
as a cancer if the ovum were in contact with 
ordinary' cancer, that the ovum would, 
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theoretically, overcome the cancer just as 
cancer cells overcome the neighboring cells 
of lover activity. 

Our findings support the clinical observa- 
tion that in adults, cancer does not develop 
among cells of a high electric potential, that 
cancer does not originate in the cellular 
units of the gray matter of the brain, the 
heart muscles, the voluntary muscles or 
the involuntary muscles; for the metabo- 
lism and the potential of the cells of these 
tissues are higher than those of cancer 
cells. 

True, cancers are seen in the organs in 
^Yhich these tissues are found, but the 
cancer cells originate not in the highly'- 
metabolic cells of these organs but rather in 
the connective tissue cells and other cells of 
lower metabolism. The epithelial cells that 
cover or line the surface of the body, of the 
hollow organs and of their ducts, do not 
have a high metabolism, hence these cells 
are the frequent hosts of cancer. 

It would seem that the principle of 
natural selection, as applied to the struggle 
and survival of individual cells in the zone 
of prolonged, repeated mechanical, chemi- 
cal, infectious, electrical or radiation in- 
jury, explains many of the facts associated 
with cancer. It agrees with the conception 
that the “current of injury” and the power 
of repair by the electric forces in the tissues 
are established by the heart and the red 
blood cells and the vascular tree in their 
role of an electrostatic generating sj'stem. 
It explains the establishment of a charac- 
teristic difference between cancer and nor- 
mal tissue, in electrical capacity, electrical 
conductivity and electrical potential, in the 
precancer as well as in the cancer stage. It 
explains the high incidence of cancer in 
civilized man, as compared with native 
man and wild and domestic animals. 

Finall}’, this theory is in harmony with 
the fundamental conception that cancer 
obeys biologic laws: By the process of 
devolution, the cancer cell, like the auto- 
synthetic cell of the laboratory, has lost the 
power of function and retains only the 
power of growth. It has reverted to the pri- 


mordial pattern of the ancient unicellular 
ancestor of animals and man. 

The production of autosynthetic cells in 
the laboratory has been described. This 
suggests a clinical analogy. Not only might 
physical injury cause a cell to be built up 
to the level of a cancer cell as a result of an 
induced potential, but if numbers of cells 
are reduced to their protein and lipoid 
fractions, then b}" an autos^mthesis, new 
cells may be formed out of the material. 
Thus, as with fertilization in the produc- 
tion of the whole animal, cells endowed 
with the vigor of growth only may be pro- 
duced. This autosynthesis also would be 
aided b}'- the stray electric or injury 
currents. 

Thus the occasional sarcoma of the thigh 
which follows a single crushing injur}"^ of all 
the soft parts down to the bone, leaving the 
skin intact, might be explained as due to 
autosynthesis. It is significant that this 
sarcoma sequence occurs only after a heavy 
blow or extensive crushing. This is compar- 
able to the incidence of sarcoma in bone 
following a single blow, or in tissues which 
have not been lacerated and have incurred 
no infection; there has been no interference 
with Nature’s biologic cover, so that there 
is no interference with the fullest develop- 
ment of bio-electric currents. 

George Crile, m.d. 
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CONSERVATION OF SCHOLARLY JOURNALS 

The American Library Association created this last year the Com- 
mittee on Aid to Libraries in War Areas, headed by John R. Russell, the 
Librarian of the University of Rochester. The Committee is faced with 
numerous serious problems and hopes that American scholars and scientists 
will be of considerable aid in the solution of one of these problems. 

One of the most difficult tasks in librarj’^ reconstruction after the first 
World War was that of completing foreign institutional sets of American 
scholarly, scientific and technical periodicals. The attempt to avoid a dup- 
lication of that situation is now the concern of the Committee. 

Many sets of journals will be broken hy the financial inabilitj’^ of the 
institutions to renew subscriptions. As far as possible they will be completed 
from a stock of periodicals being purchased by the Committee. Manj' more 
will have been broken through mail difficulties and loss of shipments, while 
still other sets will have disappeared in the destruction of libraries. The size 
of the eventual demand is impossible to estimate, but requests received by 
the Committee already give evidence that it will be enormous. 

With an imminent paper shortage attempts are being made to collect 
old periodicals for pulp. Fearing this possible reduction in the alreadj" 
limited supplj" of scholarlj^ and scientific journals, the Committee hopes to 
enlist the co-operation of subscribers to this journal in preventing the 
sacrifice of this type of material to the pulp demand. It is scarcely neces- 
sarj' to mention the appreciation of foreign institutions and scholars for 
this activity. 

Questions concerning the project or concerning the value of particular 
periodicals to the project should be directed to Wayne M. Hartwell, 
E.\ecuti\'e Assistant to the Committee on Aid to Libraries in V'^ar Areas, 
Rush Rhees Library, University of Rochester, New York. 
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REDUCED TEMPERATURES IN SURGERY^^ 

HI. EXPERIMENTS ON PELVIC AND ABDOMINAL REFRIGERATION WITH ESPECIAL 
REFERENCE TO TRALJMATIC AND MILITARY SURGERY 

Frederick M. Allen, m.d. 

Department of PhysioJogj’- and Biochemistrj-, 

New York Medical College 
NEW YORK, NEW YORK 


T he advantages hoped for from re- 
frigeration in amputations for gan- 
grene are ease and quickness, absence 
of pain both during and after operation, 
inhibition of infection, conservation of 
poorly nourished tissues, control of edema, 
promotion of drainage when necessary, 
probable reduction of thrombotic and 
embolic dangers, and pre-eminentl}- the 
avoidance of shock. ^ Transfer of these 
results to war conditions offers hope of 
transportation of limb casualties without 
hemorrhage, pain or shock, without ad- 
vance of infection or tissue devitalization, 
with minimum damage and maximum time 
limits of tourniquet application and with 
freedom to operate without an anesthetic 
or to delay for several hours according to 
the exigencies of a crowded surgical service. 
As regards practicability, refrigeration is 
usually available on naval vessels, and for 
modern mechanized armies a 200 pound 
apparatus is obtainable, which can be 
operated by the motor of a truck or 
ambulance and can refrigerate four to six 
limbs simultaneously. Ice is frequently 
available in less fortunate countries, from 
Finland to China, where the lack of anes- 
thetics has entailed much suffering. Many 


experiments are needed to test the validity 
of these hopes. Existing conditions seem 
particularly to demand investigation as to 
how far refrigeration can be serviceable in 
traumatic and militar}^ surger3\ 

With reference to the urgent problem of 
military surgery of limbs, the observations of 
Brooks and Duncan (cf. discussion of paper of 
Bancroft and Ruggiero, meeting of Southern 
Surgical Association, December, 194.1) may be 
correlated with other existing information as 
follows: 

1. The first work of Brooks and Duncan® 
was a confirmation, in rats’ tails, of m3’’ pre- 
viousE published observations on legs of 
various species. There is full agreement con- 
cerning the absence of harm to normal limb or 
tail tissues from temperatures slight^’’ above 
freezing, unless perhaps when continued for 
several da3’S. Pressure being recognized as 
harmful, these authors avoided the localized 
injur3" of a tourniquet b}' e.xtending the pres- 
sure over the entire tail. Therefore, even the 
slight atroph}-^ following several da3’S without 
circulation was a result of cold plus pressure, 
and no In3ur3'’ from cold alone has 3’et been 
clearb" demonstrated. 

2. Recentb", Brooks and Duncan® used a 
skin patch test to show that when a staph3'- 
lococcus culture or an aseptic irritant (turpen- 


* Aided by a grant from the Committee on Scientific Research of the American Medical Association. tVith 
p.athological observations by Dr. E. Youland, Department of Pathologj’, New York Medical College. 
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tine) is injected intradermalij', the local effects 
are repressed by cold and augmented by heat; 
but when the cold is withdrawn after two da3’s, 
the extent of injurN' is greater than in control 
patches left at normal temperature. As such 
experiments do not disprove the benefits of hot 
applications for infections under proper con- 
ditions, so also thej" must be interpreted in 
regard to cold according to existing broader 
information, as follows: 

(а) Gangrene being the object of mj' stud}-, 
rattlesnake venom was used''’ for producing an 
aseptic wet gangrene with an extreme tendenej- 
to spread and become infected. Cold could 
inhibit this process but could not stop the 
spread of the poison.* 

(б) Temporar}' chilling of the peritoneum” 
was found to lower its resistance to an injec- 
tion of Staplrjdococcus albus culture. 

(c) When a badlj- infected limb is subjected 
to the tourniquet and refrigeration for an 
extremel}’- long time (e.g., twentj'-four to 
fortj'-eight hours), the restoration of circulation 
maj' be followed bj' a rapidly fatal gangrene 
indicating a wide diffusion of bacterial toxin 
during the chilling. 

3. Although these possibilities of altered 
tissue permeability and of harm from wrong 
use of cold have been continually considered in 
both our experimental and clinical work, actual 
clinical experience comprises the following: 

(а) The published reports of Temple Fa}% 
McElvenny and others showing benefit and not 
harm from local cold applications for long 
periods without a tourniquet. 

(б) Unpublished cases of embolism (Hurlej') 
or arteriosclerosis and infection (McElvennj') 
in which the patients were treated with con- 
tinuous ice packs for ten to thirty daj^s, with 
favorable results. These cases furnish the onlj' 
information yet available on anemic tissues 
subjected to very prolonged cold without 
pressure. 

(c) Absence of microscopic damage in legs 

* The spread of jungle fighting may introduce snake 
bite as a minor war casualty. This research emphasized 
the uselessness or actual harm of the temporarj' or 
intermittent tourniquets which most doctors are still 
disposed to use, Antivenine being seldom at hand in the 
emergency, it should be understood that bites on the 
limbs (which are more than 90 per cent of the total 
number) need never be fatal if a proper selection is 
made among the surgical treatments of (a) incision 
and suction, (b) wide excision, and (c) permanent 
tourniquet followed by amputation (best with refriger- 
ation but feasible also without). 


amputated after refrigeration, and benefit in- 
stead of injur}' clinically in the stumps (Cross- 
man, Lisa). 

(d) A poorly nourished edematous leg, bear- 
ing a very large, old, infected ulcer, on Dr. 
Crossman’s sertdee, to which I applied tourni- 
quet and refrigeration for six hours, then 
released for obserA-ation of the effects. No 
tissue injury or e.xtension of the ulcer or infec- 
tion was perceptible clinically or in the 
pathological e.xamination of the leg amputated 
four days later. 

4. The skin patch experiments fail to 
cover the following practical applications of 
refrigeration : 

(a) The Fay method of applying cold with- 
out tourniquet continuously until the infection 
or other morbid process comes to an end. 

(b) The previously discussed* local and con- 
stitutional injury and shock from accident or 
operation, of such severe degree that they can- 
not be overcome by the unaided bodily powers 
as easily as a skin prick. 

(c) The states of impaired circulation and 
vitality represented in arteriosclerotic limbs or 
traumatized areas, in which the lowering of 
metabolism by cold was designed to compen- 
sate for the reduced nutritive supply. 

5. The temporary emergency uses of cold are 
among the most important, for e.xample: 

(a) To check pain, shock, infection, etc., dur- 
ing transportation or preparation for operation. 

(b) To gain time for transfusion and other 
restorative measures. 

(c) Theoretically, to provide opportuniti^ 
which were very inadequately tested in experi- 
ments. such as stopping toxic absorption 
while antitoxin is injected either systemically 
or locally. 

Brooks and Duncan’s obser\'ations are not 
out of harmony with these numerous facts and 
need not create apprehension concerning any 
proper use of refrigeration. 

Starting with the above mentioned 
experience xvith leg operations, it seems 
clear that both arms or both legs can be 
amputated as high as a tourniquet can be 
placed. One of the greatest benefits to 
be expected is the reduction of shock to a 
minimum. If a tourniquet is needed not for 
amputation but for temporary stopping of 
hemorrhage, it is known from animal 
experiments that one or several limbs can 
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be safely deprived of circulation ^Yith tlie 
aid of refrigeration, and the efficiency of 
the chilling will determine the time limits 
and the prevention of tissue devitalization 
or infectious developments. 

^Yhen the injury is too high to permit of 
a tourniquet, the bleeding vessels can be 
hastily clamped or tied and the wounded 
area refrigerated with ice or apparatus. 
This was the procedure by which Mc- 
Elvenny,' in a case of amputation of both 
legs by a railway train, controlled pain and 
infection for three days until the moribund 
patient could be restored sufficiently to 
undergo operation. 

In proceeding beyond the limbs, there is 
the possibility of prolonged treatment by 
the method of Temple Fay,^ who has 
demonstrated that local chilling can be 
used in practically any region, including 
the central nervous system, and can be 
continued for days, weeks or months. The 
possibilities of this method for infectious 
and other conditions are not yet fully 
ascertained or appreciated. The brief 
drastic refrigeration which includes the use 
of a tourniquet can be extended beyond the 
limbs only by studying two problems. One 
of these is a question of the total mass or 
proportion of bodily tissue which can thus 
be chilled into a state of suspended anima- 
tion without fatal shock or other dangers. 
The other concerns the tolerance of differ- 
ent individual organs for cold and absence 
of circulation. This combination is impossi- 
ble for the central nervous system, but 
appears to be harmless for peripheral 
nerves and ganglia. A series of unpublished 
experiments performed on dogs and cats 
with the co-operation of Dr. George L. 
Birnbaum indicated that the lungs are 
absolutely intolerant of ligation with chill- 
ing. On the other hand I found in a few 
trials that the thyroid readily endures both 
simple chilling and ligation with chilling for 
a number of hours, so that there is a 
theoretical hope that cold may become a 
useful aid in the stormy period of some 
operations for toxic goiter. 

The principal part of the trunk to which 


refrigeration can possibly be applied is the 
abdomen. There is good reason for an 
advance assumption that the various 
abdominal organs will differ in their indi- 
vidual tolerance. Also it is necessary to 
consider closure of the abdominal aorta and 
the reduction of something like half the 
total body mass to a state of frigid inani- 
tion. This use of cold is not for anesthesia, 
as in the case of the limbs, because an 
abdominal tourniquet is distressing and is 
practicable chiefly in unconscious or previ- 
ously anesthetized patients. The emer- 
gencies for which such heroic treatment 

o 

may be contemplated are essentially three: 

(a) Hemorrhage. The use of an abdomi- 
nal tourniquet when all other measures are 
unavailing is not theoretical but has been 
familiar especially to obstetricians. Not 
only is bleeding instantly stopped in the 
lower part of the body, but also in the 
upper part there is a rise of blood pressure, 
a reduction of the demand upon the heart 
and vasomotor system, and an increased 
effectiveness of transfusions and restorative 
measures. 

(5) Shock. Wounds or burns may be of 
such degree as to be fatal without treat- 
ment, yet the patient will die of the added 
shock entailed by operation. The tourni- 
quet and refrigeration offer immediate 
blocking of both nerve impulses and 
chemical sources of shock, allowing an in- 
terval for both operation and recuperation. 

(c) Injeclion. Examples are the rapid 
growth of gas-forming and other bacteria 
in mangled tissues, and the flooding of the 
peritoneum with the contents of ruptured 
intestines. Both the beginning infection 
and the toxic absorption can be checked if 
refrigeration is feasible. 

The use 'of an abdominal tourniquet 
alone, without refrigeration, has been 
limited by three kinds of harm or danger: 

(i) Shock and Intoxication. An abdomi- 
nal tourniquet applied for one and one-half 
to two hours will cause fatal shock in a rat. 
The time limit for survival in dog and man 
is several times this period, though not de- 
termined exactly. These limits are greatly 
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shortened by pre-existing shock, and any 
relief gained during the brief period of 
tourniquet application will be more than 
counterbalanced by the increment of shock 
following release of the tourniquet. Fur- 
thermore, in the case of extensive wounds 
and infections, the accumulation of toxic 
products of devitalized tissues and bacterial 
activity contraindicates the method unless 
for the briefest period. 

(2) Paraplegia. The degree and dura- 
tion of paralysis are in proportion to the 
duration of tourniquet application, and 
ma\f with long application be serious. 

(3) Organic Injiir\\ Care is necessarj' 
that no solid organ be caught in the grip of 
the tourniquet, because the injurj- ma}' be 
dangerous. The intestine tolerates the pres- 
sure safely for a short time, but continu- 
ance for several hours sometimes leads to 
perforation. 

The changes introduced by low tempera- 
ture and the entire question of the feasibil- 
ity of refrigeration in the abdomen, require 
investigation by animal experiments. Ob- 
serv^ations on cats proved the species to be 
unsuited for the purpose because of special 
sensitiveness. The main mass of the experi- 
ments were, therefore, performed on dogs, 
which as usual react more like man. 

METHODS 

All animals were under nembutal anes- 
thesia. The experiments are divided into 
low and high abdominal ligations, and these 
again subdivided into those with closed or 
open abdomen. These important differences 
of level in the dog’s abdomen are impossible 
to duplicate with an external tourniquet in 
man. 

For the closed type of experiments, a 
narrow tourniquet in the form of two or 
more superimposed turns of a strong elastic 
rubber tube is applied either close above 
the pelvis or close below the ribs. In the 
former case the animal is suspended by the 
hind legs, in order that the free portion of 
the intestine may fall toward the dia- 
phragm and thus not be included in the 


ligation. For application of the high 
tourniquet the animal is suspended by the 
forelegs, in order that the main mass of the 
intestine may be included in the area cut 
off from circulation. 

The hind parts are then buried in 
crushed ice up to a point an inch or two 
anterior to the tourniquet. It is possible 
instead to place the animal vertically in 
ice-water, but this position invoh'’es more 
strain and greater difficulty in keeping the 
anterior parts warm. The hair of a dog or 
cat interferes with chilling or even wetting 
of the skin. Shaving of such a large area is 
troublesome and also creates inconvenience 
in keeping the animal warm after the exper- 
iment. Therefore, immediately after appli- 
cation of the tourniquet the hind parts have 
been rubbed with a solution of green soap 
just before putting on the ice. The fore 
parts are co^•ered warmly and also heated 
by hot water bags or electric pads. 

Temperatures have been taken with a 
long laboratory type of thermometer in- 
serted occasionally into the rectum or 
esophagus. The endeavor is to keep the 
parts anterior to the tourniquet at normal 
temperature, and those posterior to the 
tourniquet at the lowest possible tempera- 
ture above actual freezing. No refrigerating 
blanket or other artificial device can match 
the close contact of ice or ice-water with the 
skin; nevertheless the chilling of the large 
tissue masses is slow and unsatisfactor}' 
in the animals and must be still more so in 
man. In cats the rectal temperatures have 
approximated 6o to 66°f. (15 to i8°c.) at 
the end of one hour and 50 to §6°f. (10 to 
I3°c.) at the end of two hours. The dop 
used have been small, about 4 to 8 kg. in 
weight, and owing to their greater size the 
temperatures tended to fall a little more 
slowly than in the cats. 

Perfusion with ice-cold Ringer solution 
or plasma might promise ideal refrigera- 
tion, but a few trials indicated that chilled 
tissues are like dead tissues in resistance to 
perfusion. A considerable quantit3' of fluid 
can be injected sIowN into a main arterj', 
but very little of it returns from either the 
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artery or the vein; also there is very little 
flushing out of the blood which is known 
to be locked up in an unclotted state some- 
where in the vessels. 

Recourse was next had to injections of 
iced physiological saline intraperitoneally, 
intramuscularly and subcutaneously. Ex- 
treme variations in quantity were tried 
without establishing an optimum. A dog 
has been given as much as one-third of its 
own weight of salt solution, making the 
abdomen tense almost to bursting, the 
rectal mucous membrane protuberant and 
the skin and tissues of the flanks and thighs 
tightly stretched. The insertion of needles 
or cannulas does not provide rapid or 
thorough drainage for such injections. The 
presence of such a mass of fluid under such 
tension has not resulted in any noticeable 
harm at the low temperature. It has not 
prevented the return of circulation, though 
theoretically there is a disadvantage in the 
larger cold mass which must be warmed by 
the returning blood. Even though the 
abundant saline may be an aid against 
shock, there is this added chill of the entire 
body. Therefore, intraperitoneal injections 
of 200 to 500 cc. of iced saline have com- 
monly been used in the attempt to reduce 
the rectal temperature below 5 o°f. or 20° c. 
within the first hour. After that the ex- 
ternal cold suffices for a further slow and 
progressive reduction of temperature. E^'en 
under the best conditions, the experiments 
with closed abdomen never furnished the 
ideal temperatures for preservation of 
tissue and prevention of shock. 

The experiments with open abdomen 
may be of- various kinds and degrees. An 
incision may be made only large enough for 
insertion of drainage tubes or to allow 
injected saline to escape through the 
wound. Larger incisions anwhere posterior 
to the tourniquet may serve for approach- 
ing dift'erent organs or drawing the intes- 
tine outside the abdomen. The intestine 
can thus be freely exposed for operative 
purposes upon a rubber sheet or in a 
shallow pan, and can be kept chilled by a 
jet of iced saline or by Therm-O-Rite 


applicators.* Under any of these conditions 
the tourniquet, applied before the incision 
is made, compresses the abdominal walls 
to form an effective barrier bet^veen the 
warm and cold parts of the abdomen. A 
different procedure may begin with a trans- 
verse incision; the intestine or other 
selected organs may then be isolated by 
ligation with light rubber bands, and the 
usual heavy tube tourniquet may be 
carried around the back internally and 
externally. The upper part of the abdomen 
can then be walled off with waterproof 
packing, the hind parts placed on ice or a 
refrigerated surface, the hind legs covered 
with ice and the peritoneal cavity chilled 
by irrigation with iced saline. Although, as 
already mentioned, it is possible to Injure 
the intestine by too tight or too prolonged 
tourniquet pressure, thus far no ground for 
apprehension has been found concerning 
damage to the aorta or vena cava by the 
methods described. With any of the open 
methods, the cold saline irrigation can 
readily reduce the rectal temperature to 
40°F. or 5°c. within one-half to one hour. 
This method, therefore, provides the most 
effective chilling that is possible for the 
trunk. 

Another variant consists in chilling the 
intestine alone, while the body is kept 
warm. Spreading out the ligated intestine 
upon a chilled surface or in a pan of cold 
saline is the method required for practical 
operations. The commonest experimental 
plan, however, has been to have the animal 
lying prone, with the intestine immersed in 
a jar of iced saline under the belly, while the 
back is covered warmly and the fore and 
hind quarters rest on warm surfaces. In the 
preparation, the abdominal incision is. only 
2 or 3 cm. long; the small intestine is 
extruded as completely as possible while 
the large intestine is usually left inside. 
Light rubber ligatures have appeared pre- 
ferable to clamps. The iced saline rises 
barely above the level of the ligature with 
the least possible wetting of the belly. 

* Apparatus was furnished by courtesj- of the 
Therm-O-Rite Products Company, Buff.alo, N. Y, 
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entirely preventable. Both the local and 
the sceneral weakness were increased either 
by lengthening the individual experiment 
or by repeating the ligation at intervals of a 
few days in the same animal. In cats and 
dogs, the disturbances of urination and 
defecation were always slight, even with 
ligations at room temperature. Temporary 
diarrhea was usual and in the severest 
experiments it might be mixed with blood. 

hlan is more susceptible than the dog 
and cat to edema and perhaps also to nerve 
injury; therefore, abdominal ligation may 
perhaps cause temporary disturbances of 
urinatic^ m the form • of either bladder 
paralysfs of prostatic swelling, along with 
more or less paresis of the legs. The main 
lessons of the dog experiments, however, 
seem to be: first, that the general injury 
from pelvic ligations and refrigeration in 
normal animals is so slight that the proce- 
dure may be considered feasible when 
necessary in weak or shocked human 
patients; second, that the pelvic organs 
tolerate refrigeration excellently and that 
no permanent damage to them need be 
feared at least with ligation periods up to 
six hours. 

REFRIGERATION OF ISOLATED INTESTINE 

Previous experiments'"’ showed that the 
chilled intestine can remain viable for long 
periods without circulation. For example, a 
small loop was thus preser\'ed for sixteen 
hours with no indication that this repre- 
sented the utmost time limit. During 
refrigeration the intestine retains firm 
texture and approximately normal color. 
After restoration of circulation it flushes a 
clear pink and is strikingly healthy in 
appearance without any suggestion of 
necrosis. 

Notwithstanding this excellent preserva- 
tion of tissue, refrigeration of the whole or 
any large portion of the small intestine 
proved fatal in cats. That this was not due 
to specific functional disturbances in the 
upper bowel or feces or bacteria in the 
lower bowel was proved by the equally fatal 


result when either the upper half or the 
lower half of the bowel length was re- 
frigerated. The condition was evidently not 
mere shock, and the severe secondary type 
of anemia developing in the rare animals 
which lived as long as a week suggested the 
possibility of a functional disturbance in 
the liver resulting from the chilling. The 
present experiments, limited to five cats, 
confirmed the occurrence of death within 
twenty-four to forty-eight hours after 
refrigeration of the small intestine for 
periods as short as one-half to one hour. 
Fasting for two or three days before the 
experiment did not save the animals. In one 
instance the intestine was warmed with 
warm saline immediately before and after 
removal of the ligature; this animal lived 
three days to die of peritonitis, but there 
was no further trial of this kind in cats. 

It was unfortunate that circumstances 
limited the previously published experi- 
ments to small animals, because they 
tended to confirm prevalent preconceptions 
concerning the danger of chilling any 
peritoneal organs. The opportunity to use 
dogs immediately disproved the greater 
part of these fears regarding the intestine. 
After occasional early fatalities from flaws 
of technic, it soon became evident that 
efficient chilling allows dogs to survive two 
or three hours of ligation of the entire free 
portion of the intestine and to appear as 
well the next day as after a simple laparot- 
omy. With practice the time has recently 
been extended to five hours, and it is not 
known whether this limit is uniformly safe 
or whether it can be extended still further 
by better technic. 

These are the results obtained with the 
dog in the prone position and the intestine 
hanging down into a jar of iced saline, 
involving no trauma during refrigeration 
beyond the slight stirring needed occasion- 
ally to assure penetration of cold among 
the intestinal coils. Although a statistical 
comparison is lacking, there have been 
poorer results with the animal supine in the 
usual operative position and the intestine 
drawn out on a cold surface or in a pan of 
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cold saline. Fatal accidents have been more 
numerous, prostration greater and the safe 
period apparently limited to two or three 
hours. These difficulties are perhaps largely 
explainable by less thorough chilling and 
avoidable by better technic. It is necessary 
also to consider two factors which may set 
definite limits to intestinal refrigeration; 

1. Enteritis. The beautiful rosj' flush of 
the intestine after release of the ligature 
passes on into a reactive inflammation. 
This seems to be a direct consequence of 
the low temperature, even when the bowel 
has not apparently suffered from anoxia. 
It becomes more severe with increased 
duration of the refrigeration and is not 
preventable by any means yet known. 
There is also an influence upon the portion 
of the bowel not ligated, because some 
diarrhea usually begins during the ligation 
and in long experiments is mixed with 
blood. While shock may be admitted as a 
temporary factor, the dominant element of 
enteritis is established by examination of 
the bowel and by the continuance of diar- 
rhea or melena for several days or, in 
severe cases, weeks. The intestine is 
typically smooth, shining gray on its peri- 
toneal surface and deep dark red with 
congestion and hemorrhage in its mucosa. 
A discharge of blood and mucus may mix 
with the intestinal contents, or sometimes 
there may be light brown fluid in the lumen 
while a fibrinous bloody exudate clings to 
the wall. The feces may present various 
appearances of bloody diarrhea, or some- 
times take the form of granular masses of 
blood and fibrin closely resembling sausage. 
Doubtless connected with this enteritis is 
the sometimes striking anorexia. An ex- 
treme example was a dog which wagged his 
tail cheerfully, ran around with fair liveli- 
ness, and showed no symptoms except 
slight weakness, diminishing diarrhea and 
complete refusal of food for nearly three 
weeks, after which he recovered completely. 

2. Shock. There are plain indications 
that the chilled intestine is not immune to 
injury and shock. Actual intestinal opera- 
tions have not been included in these 


experiments, but the intestine has been 
spread out and handled more or less 
roughljf for various periods to imitate 
examination and test the influence of 
trauma. This extra handling is believed to 
account partly for the poorer resistance of 
animals experimented upon in the supine as 
compared with the prone position. Reflec- 
tion shows that this result is not out of 
harmony with the absence of shock in 
operations on refrigerated limbs. During 
ligation and refrigeration, no trauma to 
limb or intestine produces any constitu- 
tional effect. If damaged tissues are left in a 
limb after operation, the absorption of 
their products causes the usual shock 
effects. The intestine is composed of softer 
and more vulnerable tissue than a limb, 
and handling or other trauma leaves 
minute lesions. Such lesions distributed 
throughout the length of the Intestine can 
produce a large shock effect. Refrigeration 
seems nevertheless to increase the resist- 
ance of the intestine to trauma and shock, 
and this result may be explained theoreti- 
cally both by the suspended animation due 
to low temperature and by the firmer 
consistency. 

The harmful effects have been described 
Avith emphasis upon their most extreme 
manifestations under the severest tests. 
The main Information from the experi- 
ments, however, is that the entire free por- 
tion of the intestine can be kept outside the 
body at a temperature near freezing during 
the length of time required for an}’’ ordinary 
operation, with practical safety as regards 
local and general consequences. 

HIGH ABDOMINAL LIGATIONS 

The placing of a tourniquet close under 
the rib margin is the most formidable 
undertaking in this series, because it 
includes stoppage of circulation in an 
increased mass of trunk tissues and the 
intestine simultaneously. 

According!}’, the time limits are shorter 
than with the procedures previously de- 
scribed. As an exception, one cat recovered 
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after such a ligation for one and one-fourth 
hours, but others have died from shock or 
cachexia after experiments of only one 
hour. The longest refrigeration with closed 
abdomen from which dogs have perma- 
nently recovered has been three hours. 
This period can probably be extended by 
better technic but an absolute limit is 
probably set by two factors; First, with the 
blind application of an external tourniquet 
there is always the chance of pinching the 
intestine in such a wav that a strangulated 
loop projects into the warm part of the 
abdomen above the tourniquet, and as long 
as there is the possibility of such an acci- 
dent the ligation period cannot safely* be 
extended beyond the sur^'i^'al limit of such 
an isolated loop. For example, in one dog 
which died after a high ligation of 41^ 
hours nearly the whole intestine, large and 
small, showed onlv the usual inflammatorv 
reaction, but a small segment of the trans- 
verse colon was necrotic from strangulation 
where it had been shut oft' from both blood 
supply and refrigeration. Second, this 
procedure is followed by all the symptoms 
previously described, notably enteritis and 
shock. Thus, one dog subjected to high 
abdominal ligation for five hours died 
within ten hours, with profuse bloody 
diarrhea and the typical appearance of 
shock. There is ample reason for shock in 
the large mass of asphyxiated tissue and 
the imperfect refrigeration. 

In comparison with these experiments 
with closed abdomen, the surgical opening 
of the abdomen offers two apparent advan- 
tages, namely, the more accurate placing of 
the tourniquet to avoid accidents and the 
more rapid and efficient chilling. Neverthe- 
less, the actual results thus far have been 
inferior to those with a closed abdomen, the 
prostration being greater, the mortality 
higher and the maximum time limit with 
complete recovery only two and one-fourth 
hours. The effects are slightest Avhen the 
abdomen is merely opened and the intes- 
tine left undisturbed e.xcept for the cold 
saline irrigation, and with further attempts 
along this line the above stated results 


could probably have been bettered. The 
great majority of the experiments included 
spreading out the intestine and handling 
it crudely during the refrigeration and 
the injury thus produced evidently more 
than counterbalanced the more thorough 
chilling. 

These findings show that the drastic 
chilling of nearly one-half of the total body 
mass, including almost the entire intestine, 
is a radical procedure Involving shock and 
other injuries. Formal tests to prove the 
reduction of shock by refrigeration were 
omitted as superfluous. Two facts deserve 
practical attention: First, simple inspection 
of the intestine, and also the far slighter 
paraplegia, furnish a sufficient demonstra- 
tion that, in any case in which complete 
stoppage of the abdominal circulation by 
tourniquet or otherwise is found necessary, 
the danger and harm can be diminished by 
reduced temperature. Second, the abilit\' 
to spread out the entire free intestine out- 
side the abdomen, and the comparatively 
slight disturbance resulting from refrigera- 
tion of the entire lower part of the body for 
limited periods such as one hour, may have 
possible usefulness for operative purposes 
in certain desperate cases, especially if the 
technic is further de^•eloped.* 

* More recently, it has been attempted to use rabbits 
for tests of the practical application. Fatal degrees of 
shock were produced by either (a) dipping the hind- 
quarters of the anesthetized animals in boiling water 
for a definite time, such as thirty seconds, or (fj) placing 
tourniquets on both hind legs for seven or eight hours. 
An c.xtreme illustration of primary shock was found in 
the experience that lightly anesthetized rabbits often 
react to an e.xtensive brief burn by a convulsive reflex 
jerk and death within a few seconds. Treatment of 
secondarx- shock was attempted by applying an abdom- 
inal tourniquet, refrigerating the hind parts, and finally 
amputating the hind legs. Except for holding symptoms 
in abeyance while the tourniquet was in place, the out- 
come was failure, since deaths were more numerous or 
earlier among the animals operated upon than among 
those untreated. As regards the practical interpretation, 
it is recognized that an abdominal tourniquet causes 
some shock under any conditions; it can only be useful 
if it permits doing something important enough to be 
worth the temporarx' added injury; the rabbit is ap- 
parently too delicate to furnish a reliable criterion of 
human rc,sistance; and nothing invalidates the main 
fact that if an abdominal tourniquet is to be used, ail 
the harmful effects of it are reduced by lowered 
temperature. 
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MISCELLANEOUS OBSERVATIONS 

1. Upper Abdominal Organs. Although 
it might be physiologically interesting to 
exclude the liver from the bodily economy 
for a number of hours and then restore it 
unharmed, such an attempt seems theoret- 
ically unpromising. The entire dangerous 
region of the upper abdomen and the vital 
organs contained in it are outside the grasp 
of the tourniquet placed below the rib 
margin. An experiment including this re- 
gion was performed upon one dog. Through 
a curved incision below the rib border, a 
tourniquet of light rubber bands was placed 
above the liver, and behind it a heav3’^ 
tourniquet was carried around the back. 
With all circulation below the diaphragm 
thus blocked, while the head and thorax 
were warmed, the lower part of the bod\' 
was iced as usual and the entire peritoneum 
flooded with a current of cold saline. Feeble 
heart action and slow respiration continued 
for twenty minutes and then ceased. The 
tourniquets were quickl}' removed and re- 
frigeration stopped. Artificial respiration 
soon restored the pulse but it was ten 
minutes before spontaneous breathing re- 
turned. Excellent heart action and respira- 
tion then continued for one-half hour, but 
after the incision was closed and the danger 
seemed past the animal suddenly- died and 
gave no response to artificial respiration. 

Regardless of the feasibilitj- of chilling 
individual organs such as the kidnej'S,® 
stomach or spleen, there appears to be no 
prospect of safe refrigeration of the liver or 
of the upper abdomen in general. The rib 
margin appears to be the highest practica- 
ble level of ligation for this purpose. Even 
in the experiments with intestinal refrigera- 
tion, the harmful or fatal effects have 
apparently been less when the Incision was 
made in the middle or lower abdomen 
rather than near the ribs where some chill- 
ing might be transmitted to the liver and 
adjacent organs. 

2. Optimum Refrigerating Temperature. 
Man\ incidental observations leave no 
doubt that local and constitutional dangers 


are increased in proportion as the tempera- 
ture is raised above freezing, or at least 
above 5°c. The intestine furnishes excellent 
opportunities for tests. No lesions sugges- 
tive of frostbite or harmful effects of any 
kind have been noticed with anj* tempera- 
tures short of actual freezing. One formal 
comparison was made with refrigeration of 
the isolated intestine for four hours within 
a range of i° to 5°c. in one dog and 15° 
to 20°c. in another dog simultaneously. 
In the former case the intestine showed 
good color throughout the ligation and a 
prompt bright flush on release, and the dog 
easiR recovered. In the latter animal the 
ligated intestine developed a deep blue 
color, the change to pink required a couple 
of minutes after release, and acute death 
followed evidently from shock. At the same 
time it is clear that a reduction even around 
20°c. or 70°F. great!}' reduces local and 
constitutional injurj* as compared with 
normal body temperature. There is also an 
interesting picture of the mesenteric veins 
which are full of blood but remain unclotted 
practically indefinitely at a sufficiently low 
temperature. The time required for intra- 
vascular thrombosis might serve as a meas- 
ure of the efficiencN' of tissue preservation 
at different temperatures, though the level 
of 20°c. still suffices to prevent this process 
for at least five hours. 

3. Refrigeration without Tourniquet. 
One rather weak dog was placed in the 
prone position, with the entire free intestine 
hanging down into iced saline and with the 
rest of the bod\' well warmed, in exact 
reproduction of the standard procedure 
except that the ligature on the intestine 
was omitted. Strong pulsations in the 
mesenteric arteries made visible fluctuation 
of the saline solution, but in onh' five 
minutes the dog died quietly, when the 
rectal and esophageal temperatures had 
fallen only to Even if a stronger 

animal might have surx’ived a little longer, 
the result substantiates the traditional 
apprehension of surgeons concerning peri- 
toneal chilling, and illustrates the indis- 
pensabilit\- of the tourniquet not only for 
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maintaining sufficiently low local tempera- 
tures but also for saving life. The reason for 
the early death, whether chilling of the 
liver, ner^'ous reflex, or anything else was 
not investigated. 

4. Temperatures after Tourniquet Release. 
During refrigeration of any part, the gen- 
eral bodily temperature has sometimes 
been kept normal and sometimes has fallen 
to 90°F. or even lower. Upon release of the 
tourniquet the cold and wet parts have 
customarily been dried and warmed to 
variable degrees. In proportion to the ex- 
tent of the refrigerated area, there is a fall 
of general body temperature after release, 
sometimes to 8o°f. or lower, with accom- 
panying symptoms. If the animal has been 
almost at the point of waking up, the fall 
of temperature following release of an 
abdominal tourniquet is likely to cause a 
lapse into total unconsciousness. There is 
danger in allowing too low temperature or 
too deep unconsciousness just before release 
because death may result. It is onl}- re- 
markable that the pouring of Avarm blood 
into ice-cold regions and the return of 
chilled blood to the heart and other organs 
are as a rule so easily and safely tolerated, 
especially Avhen the cold part may approxi- 
mate one-half of the total body mass and 
the chilled portal blood must cool ' the 
liver sometimes for several hours. 

The numerous but scattered observa- 
tions have not afforded a precise conclusion 
concerning the central question of treat- 
ment at this stage, namely whether the 
tissues should be allowed to recover normal 
temperature gradually, and to AA-hat extent 
rapid artificial AA’arming is beneficial - or 
harmful, ObA'iousIy, the temperature mlist 
become normal Avithin a reasonable number 
of hours, since “cold and exposure” stands 
as a recoscnized medical cause of death. On 

o 

one hand it is easy to confirm Temple 
Fay’s obserA’ations on artificial hibernation, 
in that dogs may remain unconscious with 
extremeh' Ioav temperatures for si.x hours 
or more and still appear surprisingly- aa-cII 
the next day. On the other hand there is 
agreement AA'ith Blalock’s" decision that no 


degree and no duration of reduced tempera- 
ture saA^es an animal from death in shock. 
Empirically, it has finally seemed best to 
AA-arm the animal promptly and carefully 
but not to try to force the temperature 
immediately up to full normal level. The 
difference seems to be not a major one as 
regards the peripheral tissues because it is 
doubtful if any animal has actually died or 
been saA^ed through changes of general 
temperature AA'ithin the limits in question. 
The difference in regard to the intestine 
may be more important. The aboA^e de- 
scribed obserA'ations in paragraphs tiA^o and 
three haA'e seemed to create a rather sharp 
distinction, namely, that the optimum 
temperature during ligation is as near to 
freezing as possible, and the optimum 
temperature AA'ithout ligation is as near to 
normal as possible. Therefore, it has been 
the preferred procedure recently to begin 
flushing the intestine AA'ith warm saline, 
so as to raise its temperature someAA-hat for 
perhaps one minute before release and to 
continue this flushing so as to assist in the 
quick recoA^ery of normal temperature after 
release of the ligature. According to the 
present impression, this plan is someAA'hat 
beneficial. 

5. Osmotic Influences. One of the most 
prominent occurrences after prolonged in- 
testinal refrigeration is a profuse blood- 
stained exudation. A forerunner of it may^ 
be seen in the pink staining of the saline 
solution during refrigeration, often AA’ith 
Ausible red corpuscles and small fibrin 
shreds. It is necessary’ to estimate the 
importance of either osmotic injury of 
permeability^ or diffusion of A’ital elements 
out of the tissues during refrigeration in the 
quest for needed iniproA’ement of technic. 
Comparisons haA’e shoAA’n that the intestine 
can surA’iA'e immersion in plain ice AA’ater for 
considerable periods, but the resulting 
inflammation is seA^ere and in prolonged 
experiments may’ be fatal. Neither physio- 
logical saline nor Ringer solution preA^ents 
these results altogether. The importance of 
the colloid factor AA-as shoAA'n by’ tAA’O experi- 
ments AA’ith saline-gum arable solution as 
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marketed for transfusion purposes. In 
these two instances there was a practically 
complete prevention of the bloody exuda- 
tion both during and after refrigeration. 
Therefore, in this respect either the gum 
solution or actual plasma may be considered 
the ideal medium. Nevertheless, from a 
practical standpoint this appears to be a 
minor consideration. The peritoneal exuda- 
tion is unconnected with the more serious 
enteritis which is manifested in the bloody 
diarrhea, and this latter is not greatlj' 
affected by the use of either Ringer or 
gum-saline solution. In the laboratory 
accurate conclusions require exact condi- 
tions, and these are provided by one of the 
above mentioned media in a container 
which is either set in a freezing mixture of 
salt and ice or more uniforml}' chilled by 
metal tubes connected with a Therm- 0 - 
Rite apparatus. But it must always be 
remembered that wounds of the desperate 
nature envisaged in this investigation 
must usually be treated under emergency 
conditions, and a method requiring labora- 
tory precision could have only limited 
practical usefulness. Therefore, an opposite 
set of conditions is presented by saline 
solutions made up crudely with a flat 
teaspoonful of table salt per pint of mixed 
tap water and ice, all chance of isotonicity 
being spoiled by the melting of the ice. 
All the results heretofore described are 
obtainable with a makeshift mixture of this 
kind. In fact, an added feature of the 
comparative experiment described in para- 
graph two was that the test at higher 
temperature was made with carefully pre- 
pared gum-saline solution, while the one at 
lower temperature was made by guess as 
just described. The general conclusion on 
this point is that while the best possible 
osmotic adjustment is desirable, it is of 
trivial importance in comparison with 
efficient temperature reduction, and that 
satisfactory practical results are obtainable 
with salt solution of crudely approximate 
composition. 

6. Intestinal Perforation. Occasional 
deaths have occurred from intestinal per- 


foration several days after the experiment, 
when shock was over and the animal ap- 
peared to be in good condition. These 
deaths become more numerous as the 
duration of refrigeration is increased. The 
uniform autopsy finding is that nearly all 
of the intestine is perfectl}' preserved. The 
peritoneal surface is gray, smooth and 
glistening. The bowel lumen contains 
brownish liquid, and after sufficient!}' 
severe experiments the congested mucosa 
and bloody exudate are as previously 
described. The bowel wall is firm and 
contracted but never spastically so as to 
cause obstruction, and it has a characteris- 
tic turgid consistency. Along the extensive, 
well preserved coils may be seen a few small 
ulcerated areas, some amounting to noth- 
ing more than an abrasion of the serous 
surface, others exposing the muscular 
layers to different depths, and one or 
possibly two containing a perforation i to 
5 mm. in diameter. The known danger 
spots of pressure by clamps or tourniquet, 
or pinching of the intestine between the 
body and the saline container, can be 
recognized, but the ulcers described are at 
other places. They have seemed to be 
identifiable as the result of direct contact of 
the bowel with ice. The combined thermal, 
pressure and osmotic effects, also the possi- 
ble cutting by sharp edges, can be safely 
tolerated for a time, so that perforation is 
rare with refrigeration of one to two hours 
but becomes more frequent after periods of 
four or five hours. This is, therefore, one of 
the forms of trauma requiring precautions. 

7. Infection. The desirability of asepsis 
is too obvious for comment, but industrial 
and military wounds of the kinds here 
under consideration commonly involve the 
grossest contamination of the peritoneum 
with foreign dirt or the contents of rup- 
tured intestines. When, as in the present 
experiments, all the manipulations are 
carried out by a single individual, there is 
difficulty in maintaining asepsis. Accord- 
ingly, for this reason and for imitation of 
the most primitive clinical conditions, all 
the above described experiments were per- 
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formed without any aseptic care, aside 
from shaving of the immediate wound area. 
There was no preparation of hands or 
instruments. The intestine was spread out 
on nonsterile surfaces or in saline with ice 
containing visible specks of dirt, and some- 
times was unintentionally or intentionall}' 
smeared with loose hairs or other foreign 
matter. When any such material is shut up 
in the peritoneum, fatal peritonitis always 
results; but if it is washed off with cold salt 
solution which is filtered but not sterilized, 
there is usuallv no harm bevond the slight 
trauma involved in the washing. The final 
brief flushing with warm saline, as de- 
scribed in paragraph four, does not reduce 
the safety because the peritoneal adhesive- 
ness is not immediately restored. To gain 
an impression of the transformation created 
bv refrigeration, it is well for the orthodox 
surgeon to convince himself by trial that he 
can operate in this manner and seldom 
encounter peritonitis. The reason may be 
conceived as largely mechanical. The 
chilled peritoneum immediately loses all its 
characteristic adhesiveness. In this state it 
offers a glassy smooth surface, and con- 
trary to traditional surgical teaching, both 
the visceral and the parietal peritoneum 
can be washed clean. Tests of absorption 
would be of interest, because the}' might 
show changes away from specific proto- 
plasmic absorption in the direction of freer 
nonvital diffusion; but at present it may be 
assumed that chemotaxis and penetration 
by bacteria are totally inhibited. Granting 
cleanliness to the extent of absence of solid 
foreign particles, the normal resistance of 
the peritoneum perhaps suffices to dispose 
of any remaining bacteria. There is a 
conceivable possibility of further hypoth- 
eses as, for example, that the bacteria 
quiescent from cold may be phagocyted in 
the returning rush of warm blood before 
they can recover their defensive mecha- 
nisms; but any such speculations must find 
support in the remarkable subsidence of 
infection in refrigerated limbs rather than 
in anything thus far demonstrated in the 
peritoneum. The incidence of peritonitis 


seems to increase with the duration of 
refrigeration, and this fact strengthens the 
suspicion that these infections begin in 
the areas injured by ice or other trauma 
rather than in the intact portions. It is 
questionable if the dog’s peritoneum has 
an}’ higher resistance than the human. The 
experiments without asepsis appear to 
warrant two principal deductions: first, 
that tissue vitality and resistance to infec- 
tion are at least not reduced by refrigera- 
tion; second, that some possible advantages 
are oft'ered for certain desperate cases with 
gross contamination of the peritoneum. 

8. Adbesio7\s and Peritoneal Reactions. 
As previously noted," peritoneal areas 
injured in the course of refrigeration finally 
form adhesions, usually slight in extent and 
density. The tendency to adhesion forma- 
tion is inhibited not only during refrigera- 
tion but to some extent for several days 
afterward. The question is, therefore, open 
concerning possible usefulness in preventing 
troublesome adhesions in limited loca- 
tions. During this same period, character- 
ized by the contracted and turgid state of 
the bowel, there is another question of 
altered absorptive and reactive properties 
in the peritoneum. It may be significant 
that none of the peritonitis cases in this 
series showed a rectal temperature higher 
than I02°F. (a barely appreciable elevation 
over the dog’s normal range), and as a rule 
the course of temperature was subnormal. 
This peculiarity seemed scarcely explain- 
able by the type of infecting organisms, as 
it occurred also with intestinal perforation, 
or by excessive prostration, because the 
general strength and the survival period of 
three to six days were equal to the average 
for dogs with general peritonitis. Such a 
temperature curve may also accompany 
peritonitis in dogs without refrigeration; 
but if the febrile tendency is reduced by 
refrigeration, there has at least been no 
sign of benefit for saving the lives of the 
animals. 

9. Treatment. A few observations indi- 
cated that abdominal ligation and refriger- 
ation are more dangerous shortly after 
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eating. It is impossible that emergency 
human cases should be prepared bj' fasting 
a day or two in advance like the dogs, but 
on the other hand therapeutic means such 
as the stomach tube were not used for the 
animals. Other considerations of treatment 
pertain to shock and infection. The occur- 
rence or prevention of an abundant bloody 
peritoneal exudate seemed to have no 
decisive influence on the state of shock such 
as might be expected under the physical 
theor}^ Several saline irrigations to wash 
out the fluid on the chance that it might 
contain tissue poisons causing shock were 
equally negative for support of the toxic 
theory. Saline infusions were the only 
treatments used for shock, in continuance 
of the previously expressed view* that 
hemorrhage and shock, though often con- 
nected, are primarily distinct, and that the 
need in the former is for a fluid which will 
remain in the vessels but in the latter is 
mostly for an abundance of fluid which can 
readily escape from the vessels. 

No treatment was used for peritonitis 
beyond a few trials of refrigeration. Wash- 
ing the peritoneum with iced saline, with or 
without a tourniquet, can clear away pus 
and induce a clear bright h^'peremia, but 
instead of being beneficial it seems rather 
to hasten death. The value of Temple 
Fay’s prolonged crymotherapy for local 
infections is not here in question because it 
is a different process. The only known value 
of the temporary extensive refrigeration 
here described is for cleansing and checking 
potential infections. The previously men- 
tioned inhibition of adhesions may be 
detrimental under some conditions, bj' 
preventing walling off and localization of 
infection, but under other conditions it 
may offer remarkable opportunities for 
drainage and irrigation. In the limbs, the 
wound edges adhere almost as soon as the 
temperature is raised, but the adhesiveness 
of the peritoneum remains inhibited after 
warmth is restored even during several 
days. The conditions of tissue resistance, 
absorption, drainage, irrigation and local 
chemotherapy remain to be investigated 


with reference to the treatment either 
of ordinar}^ peritoneal infections or of 
dangerously contaminated wounds after 
refrigeration. 

PATHOLOGICAL OBSERVATIONS 

All the pathological studies of the 
refrigerated intestine were made by Dr. 
W. E. Youland. The reports on all animals 
stated that on gross examination the bowel 
was white and markedly contracted; the 
three coats were clearly recognizable and 
intact except as otherwise mentioned. 

Dog I . A tourniquet was applied below the 
ribs for five hours, with the abdomen opened. 
Refrigeration with ice and iced saline produced 
rectal temperatures of 68°f. in one-half hour, 
56 ‘’f. in one hour, 46 °f. in one and one-haif 
hours, 44 °F. in two hours, 40 °F. in three hours, 
and 38 °f. at the end, with esophageal tem- 
perature 98 °f. After removal of the tourniquet 
the temperatures in one-half hour were 8o‘’f. 
rectal and 8 ^°f. esophageal; in one hour 
88°f. rectal and 94 ° f. esophageal; in t^vo hours 
95 °F. rectal and g 6 °F. esophageal. Death 
occurred apparently from shock seventeen 
hours after removal of the tourniquet and the 
autopsy was performed within two hours. 
Grossly, the intestinal coils were gray, shining 
and turgid as usual. Dr. Youland's microscopic 
report was, in summary, as follows. It seems 
to agree with the interpretation of the origin 
of infection in damaged areas: 

The specimen of small intestine appears 
structurally intact. The lumen is filled with 
cross sectioned glandular tissue so that no 
actual lumen is seen. The mucosa appears 
markedly thick and consists ol closely packed 
long tubular glands separated by barely 
visible fibrocapillary tissue. Underlying them 
is a thin layer of loose fibrillar tissue containing 
a moderate number of mononuclear cells. The 
appearance of the epithelium and goblet cells 
indicates a “resting” stage of the mucosa. 

The muscularis mucosae and outside of it the 
inner longitudinal and outer circular muscle 
layers are thick and contain numerous mark- 
edly dilated capillaries. The nen'ous structures 
appear normal. 

The serosal endothelium shows hyaline 
thickening in some places. Otherwise it is 
generally normal. 
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Some sections show collections of apparently 
intact lymphoid tissue, free from discoverable 
c\'tological or cj’tonecrotic changes. 

In one microscopic section the serosa shows 
a markedly thickened layer of hyaline material 
which, at the surface, stains poorly with eosin. 
There are numerous clumps of cocci upon the 
surface of, and imbedded in this hyaline 
material. The muscle tissue underlying this 
area shows marked atrophy of the fibers with a 
possible edema of the interspaces. 

One microscopic area shows necrosis of the 
serosal endothelium. The remainder of the 
serosa in this section is intact. 

Another section of the intestine shows rather 
e.\tensive edema of the subscrosal layer with 
fibrin formation, slight to moderate mononu- 
clear cell infiltration, hyaline fraying of the 
serosa with here and there a clump of bacteria. 

The attached mesentery shows numerous 
large and small blood vessels. These appear 
intact and normal throughout. There is no 
evidence of any thrombosis. The smaller capil- 
laries show e.xtreme dilatation and engorge- 
ment with red blood cells. 

Dog 2. A high abdominal tourniquet (just 
below rib margin) was applied for three hours, 
while the soaped parts posterior to it were 
buried in ice. The esophageal temperature was 
kept at 96 to 9S°F. throughout. After one hour 
the rectal temperature had fallen only to 74 °f, 
Intraperitoncal injection of 300 cc. iced saline 
reduced it within ten minutes to 64 °f. At the 
end of two hours it was 52 °f., and after the 
third hour 50°F. The unconsciousness, already 
unduly deep, became profound after removal of 
the tourniquet, and the eye refle.x remained 
absent during five hours of subsequent obser- 
vation. At the end of this time the pulse was 
66, respiration 20, esophageal temperature 
S8°f., rectal S6°f., with bloody diarrhea in 
progress. Seven hours later (twelve hours after 
release of tourniquet) the dog was found dead 
but quite warm, showing that death had been 
very recent and also that something like 
normal temperature had been regained. 

In the various microscopic sections, the 
closely packed glands of the mucosa showed 
various degrees of mucous hypersecretion, also 
e.xtreme congestion of capillaries at their tips. 
Otherwise all three coats were intact. 

Dog 3. A transverse incision was made 
across the upper part of the abdomen. A 
tourniquet of light rubber bands was placed 


about the intestine, and behind it a hea\-y 
tourniquet was passed around the body. The 
posterior parts, including the peritoneum, were 
packed with ice and flooded with ice-water. 
There was no embarrassment of breathing, 
such as occurs with a tourniquet around the 
closed abdomen. The esophageal temperature 
was down to 90 to 92 °f. during most of the 
time. Nevertheless the first part of the treat- 
ment was inefficient, so that the rectal temper 
ature was reduced onN to 72°f. in one hour. 
It was then rapidly lowered to 56 °f., and was 
50°F. at the end. The duration of ligation 
was two and one-fourth hours. With the usual 
e.xternal heat applications both esophageal and 
rectal temperatures rose slowK', and three 
hours after removal of tourniquets they were 
94° and S4°F., respectively. Twelve hours later 
the dog was found dead and cold, with blood 
tinged fluid filling the abdomen. The intestine 
was mostly pale and firm as usual, but in some 
places was pink and slightK- soft, presumablj- 
from direct contact with the ice. On section, 
a thick bloody exudate was found sticking close 
to the reddened mucosa. 

The microscopic findings were extensive 
superficial autolysis of the mucous membrane, 
marked mucous hypersecretion of the remain- 
ingglandsand intact muscular and serous coats. 

Dog 4. The bod\- was swathed in a sheet 
of rubber dam, which was sewn to the edges of 
the skin wound. Through the small incision in 
the upper portion of the abdomen the entire 
free portion of the intestine was e.xtruded, 
ligated and immersed in isotonic gum arabic- 
saline solution for four and one-half hours. The 
rectal and esophageal temperatures were easily' 
kept normal, but the chilling of the intestinal 
bath was inadequate. Ten hours after removal 
of the ligature the dog was found dead with no 
exudate in the peritoneum. 

Microscopical!}", a slight superficial autolysis 
in sonm mucosal areas was interpreted as 
probably a postmortem digestion. There were a 
few points of trivial inflammation in the serous 
coat. Essentially, the findings were normal in all 
three coats. 


CONCLUSIONS 

Discarding cats as unsuitable, the follow- 
ing conclusions are based on experiments 
with dogs: 
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1. Refrigeration permits stoppage of 
circulation by a tourniquet or ligature in 
the region of the abdomen to be tolerated 
without fatal injury for considerable pe- 
riods; for example, more than six hours 
with stoppage just above the pelvis, three 
hours with stoppage just below the rib 
margin and five hours with ligation of the 
entire free portion of the intestine alone. 
Large injections and irrigations of iced 
saline solution are a harmless and valuable 
aid in the refrigeration of such large tissue 
masses. 

2. The entire condition and technic need 
to be further studied and developed, but at 
present the most important known con- 
siderations for safety are efficient chilling to 
the nearest possible point above freezing, 
avoidance of trauma, and minimal time of 
operation, while osmotic and aseptic nice- 
ties are secondary. Along with the excellent 
preservation of tissue vitality, probablj*^ the 
most striking feature is the small risk in 
operating without asepsis and the effective 
cleansing of the peritoneum by iced saline 
flushing. 

3. The abdominal tourniquet being not 
unknown in surgery, the gist of this 
investigation is that low temperature 
greatly reduces local and constitutional 
injuries and dangers, the chief of which are 
shock, paraplegia and enteritis. These bad 
effects are not wholly prevented, and this 
radical method is not calculated to replace 
ordinary surgical usage under ordinary 
circumstances. It appears worthy of clinical 
trial in conditions and emergencies which 
are otherwise hopeless, for example, in the 
severest hemorrhage, burns and wounds of 
the lower part of the body. The procedure 
is most promising when limited to the hips 
and pelvis, reasonably hopeful if a damaged 
intestine can be refrigerated while the bodv 


remains warm, and most difficult if ap- 
proximately half of the total body mass 
must be refrigerated along with the intes- 
tine. Granting a high mortality among 
these cases which are inoperable bt"^ any 
other method, such an experience especially 
in traumatic and military . surgery can 
furnish a decisive evaluation of refrigera- 
tion in the abdomen. 
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CLINICAL AND ANATOMICAL INVESTIGATIONS OF DEEP 
FASCIAL SPACE INFECTIONS OF THE HAND 


J. Edward Flynn, m.d. 

Surgical Staff, Boston City Hospital 
BOSTON, MASSACHUSETTS 


I NFECTIONS of the deep fascial spaces 
of the hand present a most serious 
surgical problem. An accurate knowl- 
edge of the fascial distribution of the hand 
is basic for the proper treatment of deep 
fascial space abscesses. 

Some recent work is contradictory of the 
more universally accepted facts. BrickeF 
describes the palmar foyer and the ad- 
ductor space. He describes the palmar foyer 
as a triangular-shaped cavity. The floor 
of the foyer is formed medially by the two 
medial volar interosseous muscles and 
fascia, and laterally by the adductor pollicis 
muscle with its fascia. The roof of the 
cavity is the palmar fascia whose marginal 
septum on the ulnar side blends with the 
fascia of the short muscles of the little 
finger and dips into the groove between 
them and the fifth flexor sheath. On the 
radial side, the edge of the palmar fascia 
blends with the fascia of the adductor 
muscle to form the radial wall of the first 
lumbrical canal. The pro.ximal portion of 
the palmar foyer is a common cavity, 
enclosing the profundus and sublimis 
tendons with the radial and ulnar bursae 
and the origins of the lumbrical muscles. 

Distally, toward the metacarpophalan- 
geal joints, septa arise from the deep sur- 
face of the palmar fascia, and blend with 
the walls of the tendon sheaths, separating 
the tendons from the lumbrical muscles. 
Proximal to the terminations of the flexor 
tendon sheaths, these septa blend with the 
fascia of the interossei and fascia of ad- 
ductor pollicis muscle for varying distances 
but never so far as the carpal tunnel. 
Between the carpal tunnel and the proximal 
end of the fibrous tendon sheaths, the con- 
ca^Tty of the palm is a common space 


clear from side to side, so that it is possible 
to pass an instrument across the palmar 
floor under the fle.xor tendons. It cannot be 
done more distally in the palm because of 
septa from the palmar fascia. The apex of 
this triangular palmar fo^’^er points into 
the carpal tunnel. The distal part of the 
caAHt}' is occupied by the lumbrical canals, 
tendon retinacula, associated with the 
septa which pass from the deep aspect of 
the palmar fascia to the fascia and liga- 
ments forming the floor of the palm. 

Brickel states that he has never seen a 
septum of fascia running from the palmar 
fascia to the middle metacarpal bone. 
Brickel describes the adductor space as a 
fascial space in which the floor is formed by 
the adductor pollicis muscle. The roof is the 
fascia of the adductor pollicis muscle. The 
fascia proper of the adductor pollicis con- 
tinues over the lateral edge of the muscle. 
The fascia of the adductor pollicis also 
forms part of the floor of the palmar foyer. 
However, the lateral part of the adductor 
pollicis muscle is separated from the palmar 
foyer. Brickel states that in all his dissec- 
tions and injections he never found a 
special palmar septum, extending from be- 
neath the flexor tendons to the middle 
metacarpal bone, dividing the palmar foyer 
in halves. Thus, he states it is justifiable to 
discard the concept of middle palmar 
space in favor of a broader interpretation 
of its boundaries, and to discard the term 
thenar space in favor of the term adductor 
space, anterior and posterior. 

Kanavel- describes the mid palmar space 
and the thenar space. He states that the 
midpalmar space lies in the palm, is 
bounded on the radial side b}^ the fascia 
attached to the middle metacarpal bone, 
7 
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on the ulnar side by the hypothenar emi- 
nence, distallj' it extends to within a 
thumb’s breadth of the web, and proximally 
to the base of the palm. It lies upon the 
fascia covering the interosseous muscles, 
and its superficial covering is formed by the 
flexor tendons and palmar fascia. It is in 
direct communication with the lumbrical 
canals between the little and ring and the 
ring and middle fingers. The thenar space 
lies on the radial side of the middle meta- 
carpal bone upon the adductor pollicis 
muscle; superficial to it is the palmar fascia 
and flexor tendons of the index finger. On 
the radial side it approaches the surface 
between the metacarpal of the thumb and 
index finger. It is limited distalty by the 
deep transverse fascia, one thumb’s breadth 
proximal to the web, and proximally bj- the 
base of the palm. There is a definite fascial 
septum from beneath the flexor tendons of 
the midfinger with its deep surface fusing 
with the fibrous tissue overlying the middle 
metacarpal bone which separates the 
thenar space from the midpafmar space. 

METHODS 

Three methods were used in the investi- 
gation of the deep fascial spaces of the 
hand: (i) Clinical study of deep fascial 
space infections of the hand; (2) anatomical 
dissection of hands with especial considera- 
tion of the fascial distribution; (3) injec- 
tion of radiopaque material into the fascial 
spaces and .v-ray study. 

1. Clinical Study oj Deep Fascial Space 
Injections. One hundred cases of deep 
fascial space infections of the hand were 
studied at the Boston City Hospital. This 
study was of value in determining the 
localization and course of Infection in the 
deep fascial spaces of the hand. 

2. Anatomical Dissection of Fascia oj the 
Hand. An accurate dissection of the fascia 
of the hand is considered the most impor- 
tant procedure in attempting to arrive at 
an understanding of the so-called fascial 
spaces. Fascial and aponeurotic strata of 
the hand, especially in their formation of 
important surgical spaces, have been in- 


adequately or improperly described in text- 
books or anatomical literature. I believe 
that some understanding of the entire 
fascial distribution of the hand will clarify 
our knowledge of the surgical Ij' important 
fascial spaces of the band. The hands were 
obtained from the autops}" room, cadavers, 
and some specimens were obtained fol- 
lowing surgical removal of the upper 
extremity. 

3. Injection oj Radiopaque Material. A 
mixture of two parts petrolatum, one part 
cotton seed oil, and one part bismuth 
subnitrate was injected into the deep 
fascial spaces by the open method, through 
the superior boundaries of the fascial 
spaces, to show comparative relationship 
of pus accumulations to metacarpal bones. 
Solutions containing red lead and a 6_j per 
cent solution of barium sulfate in a mixture 
of acacia ma}' also be used, 

CLINICAL OBSERVATIONS 

Material and Incidence. One hundred 
cases of deep fascial space infections of the 
hand were studied at the Boston City 
Hospital. These were the most recent cases 
encountered at the hospital. 


Location 

1 

j Cases 

1 1 

Right Hand j 

1 Left Hand 

Thenar 

1 

' i 

43 , 

27 

Midpalmar 

t 30 ' 

I 1 

22 , 

1 

8 


In this series the thenar space infections 
were found more than twice as frequently 
as midpalmar space infections. The right 
hand was involved more often with each 
infection, almost twice as often as the left, 
with thenar space abscess, and more than 
twice as often with midpalmar space 
abscesses. 

Mortality. There was a 3 per cent 
mortality rate in this series. The causes of 
death were bronchopneumonia, septicemia 
and uncontrolled diabetes. 

Localization. In this series there was a 
tendency for infection to remain localized 
in one space. In no case was a direct c.vten- 



New Series Vol. LV, No. 3 


Flynn — Infections of Hand 


American Journal of Surgcrj’ 


Etiology: Then.yr Sp.\ce Abscess 
(70 cases) 

Instruments or Focus 
Type of Cases of Infection 

27 puncture wounds. . . 8 wooden splinters, 5 needles, 

3 broken glass, 1 pointed 
broom handle, i lead pencil, 
one nail, 1 tin can, i key ring, 

1 pointed scissors, 1 wire 

13 tenosynovitis 8 index fingers, 3 thumbs, 

2 rnidfingers 

7 septic abrasions Over the thenar space, on palm 

6 septic blebs Over the thenar space, on palm 

4 cellulitis 2 over the thenar space, on 

palm, 2 from thumb 

3 abscesses 2 subcuticular, palmar, one 

metastatic (bacteremia) 

3 burns of palm 2 curling iron, 1 carton of 

matches 

3 osteomyelitis 2 involved second metacarpo- 

phalangeal joint (human 
bites), 

I involved second and third 
metacarpal bones 

2 septic lacerations. . . Over thenar space, on palm 

I septic callus Over thenar space, on palm 

1 lumbrical space. , . . Inde.x finger 

Midp.vlmar Sp.ace Abscess 
(30 cases) 

Instruments or Focus 
Type of Cases of Infection 

8 lumbrical space ab- 8 involved lumbrical canal of 

scesses. ring finger 

6 puncture wounds 3 wooden splinters, i tack, 

I pin, I steel wool 

4 septic abrasions Over midpalmar space, on palm 

3 tenosynovitis 2 rnidfingers, i ring finger 

3 septic blebs Over midpalmar space, on palm 

3 cellulitis Over midpalmar space 

2 osteomyelitis i, the fourth metacarpophalan- 

geal joint (human bite) 

I, the third metacarpal (dorsal 
space abscess) 

1 septic laceration ... . Involved web between third 

and fourth right fingers 

sion to forearm found. In two of the one 
hundred cases, both spaces became eventu- 
ally involved. In each of the tsvo cases the 
midpalmar space infection was secondary 
to the thenar space infection and was the 
result of extensive necrosis. 

Differential Diagnosis. Tenderness over 
the palmar aspect of the space involved is 
probably the most important sign. Swelling 
is of value. With midpalmar space abscess 
there is obliteration of the concavity of the 
palm and a slight bulge over the palm. 
With thenar space abscess there is usually 
a rapid increase in size of the thenar area. 
The tissues of the thenar area seem to 


balloon out from the radial longitudinal 
crease of the palm. There is usually great 
swelling over the dorsum of hand with 
both infections. Position of the fingers is of 
some value. The middle and ring fingers 
are flexed when the midpalmar space is 
involved. The index finger is usually flexed 
when the thenar space is involved. Tem- 
perature ranges from lOO to io4°f. with 
each infection. 

Treatment. The thenar space is best 
drained by transverse incision over the 
dorsum of the thumb-index web, at the 
middle of a line drawn between the distal 
ends of the metacarpal bones of the thumb 
and index fingers with the thumb in a posi- 
tion of abduction. Two incisions have been 
used for midpalmar space abscesses. Pref- 
erably a transverse incision is made over 
the distal transverse crease or an incision 
parallel to this crease directly over the 
center of the palmar convexity. Digital 
blood vessels and nerves must be identified. 
The vertical incision in the web between 
ring and little fingers, or in the web between 
mid and ring fingers may be used when 
large abscesses are found in the third and 
fourth lumbrical spaces. However, this 
incision has been followed by contractures 
when unwisely placed, when carried too far 
proximally, or at times when the web is 
completel}' severed. 

Clinical Deductions. Deep fascial space 
abscesses of the hand tend to remain 
localized. Rarely, a spread from one space 
to another is found when local barriers are 
destroyed by necrosis. 

ANATOMICAL DISSECTION OF FASCIA 
OF THE HAND 

One hundred hands were dissected. The 
drawings are accurate portrayals of ana- 
tomical details in one dissection, and not a 
composite based upon several different 
dissections. Photographs Avere taken to 
reproduce important details. 

Skin and Superficial Fascia. Two inci- 
sions were made in the skin of the palm, 
one longitudinally and one transversely 
through the center of the palm. Each of 
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four Haps was dissected free. Beneath the 
skin of the palm there is a layer of fatty 
tissue. From the palmar aponeurosis septa 



Fig. I. Droning of p.ilm.ir .nponctirosis. 

pass to the skin. These septa arc vertical 
except in the region of the proximal and 
distal transverse creases of the palm where 
the septa arc transverse or oblique. These 
septa constitute the superficial palmar 
fascia. Their presence accounts for the lack 
of mobility of the palmar skin. 

Palmar Aponeurosis. The palmar apo- 
neurosis invests the muscles and tendons of 
the palm. It consists of central, lateral and 
medial portions. (Fig. r.) The central por- 
tion occupies the middle of the palm, is 
triangular in shape and of great strength 
and thickness. Its apex, deeply, is continu- 
ous with the distal margin of the transverse 
carpal ligament, and more superficial!}', 
receives the expanded tendon of the 
palmaris longus. Its base divides distally 
into four slips, one for each finger. Each slip 
gives off superficial fibers to the skin of the 
palm, and finger, those to the palm joining 
the skin at the furrow corresponding 
to the metacarpophalangeal articulations, 
and those to the fingers passing into the 
skin at the transverse fold at the bases of 
the fingers. The deep part of each slip sub- 


divides into two proce.sscs which are in- 
serted into the fibrous sheaths of the flexor 
tendons. From the sides of these processes 




/I » f* r't, 

i 



Fig. 2. Dr.i«inpof septn from pnim.ir.nponcurosis 
forming compartmi‘nt<! for fltAor tendons .and 
luml)ric,\l imicclcs. 


offsets are attached to the transverse meta- 
carpal ligament. At the points of division 
into slips, numerous strong fasciculi bind 
the separate processes together beneath the 
webs of the fingers. From the undersurface 
of the distal one-third of the palmar 
aponeurosis, septa are given off to fascia of 
interossei which separate the flexor tendons 
from the lumbrical muscles. The palmar 
aponeurosis gives off a septum on either 
side, which is continuous with the inter- 
osseous fascia, and separates the inter- 
mediate from the collateral group of 
muscles. 

The lateral and medial portions of the 
palmar aponeurosis are thin fibrous layers 
which cover on the radial side the muscles 
of the little finger. They are continuous 
with the central portion, and with the 
fascia on the dorsum of the hand. The 
palmar aponeurosis may be considered as 
part of the fibrous investment of the entire 
hand, which in the midpalmar area is quite 
complicated. Superficial septa from the 
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superficial surface attach the palmar apo- 
neurosis firmly to the superjacent skin. 
Septa arising from the deep aspect of the 
palmar aponeurosis serve to attach the 
aponeurosis firmly to the subjacent inter- 
osseous and adductor fascia. These septa 
divide the distal part of the midpalmar 
space into smaller compartments. The 
palmar aponeurosis beyond the hypothenar 
and thenar eminences is continuous with 
the fascia on the dorsum of the hand. 
Beneath the palmar aponeurosis is a 
thinner layer of fascia, which follows the 
Internal aspect of the palmar aponeurosis 
but is not firmly attached to the heavier 
superjacent aponeurosis. 

The Subaponeinolic Fascia. The sub- 
aponeurotic fascia is the thin fibrous tissue 
which lines the inner aspect of the palmar 
aponeurosis. It is this fascia which seems to 
be the source of the most confusion in 
investigations of the fascia of the hand. 
The palmar aponeurosis was cut from its 
origin vith the palmaris longus tendon and 
transverse carpal ligament. The medial and 
lateral attachments were cut in the region 
of the hypothenar and thenar eminences. 
The palmar aponeurosis was then reflected 
and the longitudinal septa from the under- 
surface of the distal one-third of the palmar 
aponeurosis were incised. These septa 
divide the palmar cavity distally into 
channels for the flexor tendons and lumbri- 
cal muscles. (Fig. 2.) 

The thin fascia lines the inner surface 
of the palmar aponeurosis throughout its 
course, and is distinct over the floor of the 
cavity as well as beneath the central por- 
tion of the palmar aponeurosis. Anteriorly 
or superficially, the thin fascia winds 
betv een and around the flexor tendons and 
holds them in a semifixed position. Later- 
ally and medially, thin fascia is found 
internal to the projections of the palmar 
aponeurosis. The strong fibrous septa from 
the inner surface of the distal one-third of 
the palmar aponeurosis received an invest- 
ment from the thin fascia as they form 
channels for the lumbrical muscles and 
flexor tendons. The floor of the midpalmar 


cavity is covered by thin fascia as it 
becomes the fascia for the interossei. As the 
thin fascia surrounds the flexor tendons, a 



Fig. 3. The middle palmar septum coming from 
undersurface of flexor digitorum profundus 
of tlie midfinger to third metacarpal bone 
dividing palm into midpalmar and thenar 
spaces. 

definite septum comes from beneath the 
fle.xor digitorum profundus tendon of the 
midfinger and is attached to the third 
metacarpal bone. 

The Middle Palmar Septum. In all of 
the one hundred cases examined, a definite 
septum of thin fascia was found beneath 
the flexor digitorum profundus tendon of 
the midfinger. The septum arose from the 
thin fascia which interwound and sur- 
rounded the flexor tendons, and was 
attached to the periosteum of the third 
metacarpal bone throughout its entire 
length. This important surgical septum 
divides the palmar ca^fit3'^ into the mid- 
palmar and thenar spaces. In all specimens 
examined, the septum extended proximally 
at least as far as the distal edge of the 
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transverse carpal ligament. In twenty-five lateral fascial arm then continues over the 
of the one hundred cases, the septum ex- lateral edge of the adductor muscle and 
tended one inch proximal to the distal is attached to the posterior aspect of the 



Fig. 4. The middle palmar septum as it forms lateral boundary of the 
midpalmar space. 

Fig. 5. The middle palmar septum as it forms medial boundary and 
roof of the thenar space. 

edge of the transverse carpal ligament, adductor pollicis muscle about one-half 
(Fig. 3 -) way down the dorsum of the muscle. This 

The middle palmar septum has a definite lateral thin fascial arm may be called the 
structure. As this septum leaves its attach- fascia for the adductor muscle and forms 
ment to the middle metacarpal bone it is the medial boundary and roof of the thenar 
one membrane. The distal one-half of space. (Fig. 5.) Proximally, the thenar 
the septum, usually about one-half way space is bounded by a fold of the thin 
between attachments to fle.xor tendons fascia which covers the adductor pollicis 
and middle metacarpal bone, splits in a muscle. In none of the one hundred cases 
Y-shaped fashion. The medial arm of the was there any communication betiveen the 
“Y” continues toward the flexor tendons midpalmar and thenar spaces. In no case 
and ends beneath the third flexor tendons could an instrument be carried across the 
to complete the lateral boundary of the palm beneath the flexor tendons without 
mid palmar space. (Fig. 4.) The lateral arm meeting obstruction b\ the middle palmar 
of the “Y” curves laterally, surrounds the septum. (Fig. 6.) 

fle.\or tendons of the index finger and then Other Palmar Septa. Strong fibrous 
continues laterally, covering ver\ loosely septa arise from the undersurface of the 
the adductor pollicis muscle. This thin palmar aponeurosis and receive an invest- 
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ment from the subjacent, thin fibrous layer. 
These become attached to fascia covering 
the Interosseous muscles and so form chan- 



Fig. 6 . Drawing of floor of midpalmar and thenar 
spaces. Septa arc seen in distal onc-half of mid- 
palmar space. Tile middle palmar septum is 
seen as it divides in a "^’-shaped fashion. 

nels for the lumbrical muscles and flexor 
tendons. These septa extend no further 
proximal than the distal transverse palmar 
crease. 

Fascia on Floor of Palmar Space. From 
the posterior aspect of the fascia of the 
interossei, septa are given off deeply Avhich 
are attached to the metacarpal bones. The 
medial septum surrounds the third volar 
interosseous muscle and then becomes at- 
tached to the fifth metacarpal bone. The 
middle septum surrounds the second volar 
interosseous muscle and is attached to the 
fourth metacarpal bone. The lateral septum 
surrounds the first volar interosseous mus- 
cle and becomes attached to the second 
metacarpal bone. (Fig. “.) The dorsal 
interosseous muscles are covered by fascia 
to form separate fascial compartments. 

Dorsal Fascia. The palmar aponeurosis 
continues around the muscles of the thenar 
and hypothenar eminences and a slip is 
given ofl' to the first and fifth metacarpal 
bones. The aponeurosis then continues over 


the dorsum of the hand, splits, ensheaths 
the extensor tendons and fuses between the 
extensor tendons. 
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Fig. 7. Di.igr.ims of fascial distribution found in 
cross sections through proximal one-third and 
distal one-third of the palm. 

INJECTION OF RADIOP.'^QUE MATERIAL 

A mixture of two parts petrolatum, one 
part cotton seed oil, and one part bismuth 
subnitrate was injected into the deep 
fascial spaces by the open method through 
the proximal boundaries of the fascial 
spaces. Roentgenograms were made to 
show a comparative relationship of pus 
accumulations to metacarpal bones. (Fig. 
8.) 

CONCLUSIONS 

Anatomical dissection of the fascia of 
one hundred hands reveals that there is a 
definite midpalmar and thenar space. 
Infections of deep fascial spaces of the hand 
substantiated the concept of these spaces. 

The midpalmar space extends from the 
middle metacarpal bone ulnarward to the 
radial side of the metacarpal bone of the lit- 
tle finger. Anteriorly, this space is bounded 
by the fle.xor tendons of the middle, ring 
and little fingers, the third and fourth 
lumbrical muscles and the thin fascia which 
connects these tendons and muscles. The 
posterior boundary or floor is formed b}' 
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the fascia, covering the second and third The thenar space is bounded posteriorly 
volar interosseous muscles, and the third, by the adductor pollicis muscle. Medially, 
fourth and fifth metacarpal bones. In the the boundary is the middle palmar septum. 



Fig. 8. A'-rays of the midpalmar and thenar spaces filled uith radiopaque material. 


distal one-third of the floor, small compart- 
ments are formed, as septa coming from 
the undersurface of the palmar aponeurosis 
are attached to the fascia of the volar 
interosseous muscles. These small com- 
partments communicate with the mid- 
palmar space. The medial boundary is the 
fascia on the radial side of the hj^pothenar 
muscles. The lateral boundary is the middle 
palmar septum which extends from the 
undersurface of the flexor digitorum pro- 
fundus tendon of the midfinger to the 
middle metacarpal bone. 

Distall}', the midpalmar space extends 
to about 2 cm. proximally to the webs. 
The distal boundary is composed mainly 
of the fascial septa extending from the 
palmar aponeurosis to the floor of the space 
and some transverse fasciculi. The proxi- 
mal boundary is a thin fascial septum 
usually found at about the level of the 
proximal end of the transverse carpal 
ligament. However, clinically, abscesses 
do not usually tend to enter the carpal 
tunnel. This fact is probably due to tissue 
response to infection, i.e., serous, .cellular 
and fibrinous reactions. 


a thin fascia e.xtending from beneath the 
flexor digitorum profundus tendon of the 
midfinger to the third metacarpal bone. 
Proximally, in all cases, thin fascia, which 
is a part of the adductor fascia, forms the 
boundary. This proximal boundary is found 
at about the level of the distal end of the 
transverse carpal ligament. The anterior 
boundary or roof is the thin layer of fascia, 
formed as the middle palmar septum splits 
and courses laterally. In its lateral course 
this thin fascia roof ensheaths the flexor 
tendons of the index finger to form part 
of the anterior boundary. The lateral 
boundary of the thenar space is formed by 
the thin fascia as it extends over the lateral 
edge of the adductor pollicis muscle and 
is attached to the dorsal aspect of this 
muscle. This distribution of fascia over the 
anterior, lateral and dorsal aspects of the 
adductor pollicis muscle clearly indicates 
why abscesses of the thenar space may 
extend to the posterior aspect of the 
muscle. However, the fact remains that 
abscesses of the thenar space tend to re- 
main anterior to the adductor pollicis 
muscle. 
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ULTBU^VIOLET IRRADIATION OF AUTOTRAN8FUSED 
BLOOD IN THE TREATMENT OF 
POSTABORTIONAL SEPSIS 

E. W. Rebbeck, m.p. 

General Surgeon, Shadyside Hospital 
PITTSBURGH, PENNSYLVANIA 


F FROM July, 1938, through July, 1941, 
in the Shadyside Hospital, Pittsburgh, 
Pennsylvania, ultraviolet irradiation 
of autotransfused blood has been used as 
an adjunct to surgery in the treatment of 
postabortional sepsis. Seventeen patients 
were treated preoperatively and four post- 
operativeiy. Nine patients admitted in- 
strumentation to produce abortion; two 
patients admitted taking medication. Eight 
abortions were apparently spontaneous. 
One patient with psychosis was treated 
after a therapeutic abortion because of 
apparent sepsis. One patient used medica- 
tion and instrumentation. Ten patients 
were considered in a state of advanced 
infection on admission. Eleven were con- 
sidered as early to moderatelj- advanced 
infections, based on symptoms of fever, 
increased leukocyte counts, history of 
criminal abortions, toxemia, etc. The 
pathological conditions ranged from simple, 
uncomplicated, acute septic endometritis 
to acute salpingitis, bilateral, “frozen” 
pelvis, pelvic abscess and septicemia. 
Chemotherapy (sulfanilamide) was used 
in treating two patients; one patient receiv- 
ing 530 gr. in five days; another (Case m) 
135 gr. in thirty-six hours. In the first case 
it apparently was not helping the patient; 
and in the second case it was cancelled 
after irradiation as not needed. 

One patient (Case x) was admitted with 
escherichia coli septicemia, the same organ- 
ism being obtained from her uterus at 
operation. Three patients showed transient 
bacteriemia at operation. The patient in 
Case v at operation showed indifferent 
streptococci in the blood and uterus. The 
patient (Case xi) showed indifferent strep- 


tococci in the blood and Staphylococcus 
aureus in the uterus at operation. The 
patient (Case xii) showed pneumococci in 
the blood and uterus at operation, the or- 
ganism was not specific in type. (It has 
been our experience in other pneumococcal 
infections that hemo-irradiation tends to 
act on the pneumococcus in some manner, 
making it unsuitable for typing.) 

Cultures from the cercical canal, uterine 
cavitj' and including one cul-de-sac abscess 
showed; 


Escherichia coU 3 

HernoK-tic streptococcus 2 

Indifferent streptococcus i 

Staphj lococcus 4 

Diphtheroids i 

Pneumococcus • 

No growth 4 

No cultures taken 7 


(Two patients were readmitted.) 

Whenever possible, our practice was to 
give preoperative blood irradiation and 
either immediately or the following day 
perform dilatation and curettage. In no 
case did we obsert'e an\ spread of infection. 
When this therapy was used postopera- 
tively in four patients with advanced 
infection, prompt relief of toxemia and 
decrease in fever was outstanding. 

Blood irradiation therapy was given as 
follows: 

19 daj s preoperativeK J 

4 dajs preoperatneh 2 

1 da% preoperath'cK n 

immecUately before operarion - 

2 dajs postoperath'ely • 

3 days postoperatfcelj ~ 

4 daj s postoperatNeK * 

(One patient was readmitted.) 

The four patients not treated preopera- 
tiA'cIy showed symptoms of temperature 
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rise and toxemia following surgery and 
were treated postoperatively because of 
apparent acute endometritis. It is note- 
worthy that no significant rises of tem- 
perature were observed even though the 
patients were treated at different intervals 
preoperatively. The results were essen- 
tially the same and strongly indicate the 
preventative value of hemo-irradiation. 

CLINICAL OBSERVATIONS AND RATIONALE 

This therapy consists in the administra- 
tion of ultraviolet irradiation directly to 
the blood. By this method of application 
many of the important biophysical and 
biochemical effects produced by ultra- 
violet rays can be observed clinically. The 
reactions of special interest in this condi- 
tion under discussion, which have a broad 
background in general medical literature, 
and which can be observed clinically are: 

1. Attenuation and destruction of bac- 
teria. 

2. Inactivation of toxins and viruses.^’' 

11.15 

3. Increased absorption of oxygen by 
the blood.®’ 

4. Increase in general resistance to in- 
fection."* 

The work of the author in puerperal 
sepsis*^ and the papers by Hancock and 
Knott," Barrett,*’- and Mile}',*-’*® report- 
ing the use of this method all emphasize 
these manifestations following such treat- 
ment. The results observed in patients 
following such treatment substantiates 
clinically that these and other reactions 
characteristic of ultraviolet spectral energy 
take place in hemo-irradiation. 

The increase in general resistance follow- 
ing ultraviolet therapy has been thoroughly 
reviewed by Clark,* and is observed fol- 
lowing hemo-irradiation. A significant fact 
is brought to notice in this series of cases 
in reviewing the charts and histories. None 
of the seventeen patients treated pre- 
operatively had any untoward symptoms, 
following dilatation and curettage, as 
would be expected. 


TECHNIC 

The observable phenomena of systemic 
reaction to this form of treatment are 
consistent in a majority of cases. This is 
probably due to the fact that in the appli- 
cation of ultraviolet directly to the blood, 
using the Knott technic, a constant and 
exact control of all the variable dosage 
factors is maintained. Intensity of ultra- 
violet radiation, wave length, distance, 
time of exposure and volume of blood 
treated are all important factors that are 
controlled by this method. 

The method of exposing venous blood 
directly to ultraviolet spectral energy and 
returning to the patient was evolved b}’ 
E. K. Knott, of Seattle, Washington. This 
procedure became known as the “Knott 
Technic,” and it was this method that 
Hancock and Knott, Barrett, Rebbeck, 
and Miley employed in the work the}’^ have 
reported. 

The Knott technic consists in the with- 
drawing of a predetermined amount of 
blood from a patient and the exposure of 
this blood after citration to a selected band 
of wave lengths of ultraviolet rays and 
Immediately returning it to the patient. 
This technic has been described in detail 
by Miley. It is essentially a surgical pro- 
cedure. However, an apparatus has been 
designed that mechanically regulates all 
factors and through precise but simple 
operation makes the administration of this 
therapy a safe procedure. 

Case i. No. 75795. Mrs. K., age thirty-one, 
married, was admitted to the Shadj^side 
Hospital November 2, 1938. She gave a 
history of her last menstrual period beginning 
October 18, and continuing until admission 
accompanied by moderately severe crampy 
pains in the lower portion of her abdomen. 
She denied any pregnancy or attempt at 
abortion. Her admission temperature was 
ro2.2°F., pulse 120, respirations 24. An ad- 
mission blood count was not done. Pelvic 
examination showed a large, tender, boggy 
mass posterior to the uterus with the cervix 
patent, uterus slightly enlarged and fixed 
anteriorly, adnexa not definable. She received 
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blood irradiation therapy preoperatively on the spontaneous abortion occurred, but the bleed- 
third admission day. A routine curettement ing continued although slight in amount, 
plus incision and drainage of the cul-de-sac About two hours prior to admission she 
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Fig. I. Case i. 


abscess was performed on the fourth day. 
As shown by the accompanying graph the 
temperature gradually receded. The patient 
made an uncomplicated recovery and was dis- 
charged in good condition on the eighth post- 
operative daJ^ Examination of curettings 
showed acute endometritis with necrotizing 
placental tissue. Culture from the abscess 


developed severe crampy pains in the lower 
portion of her abdomen and severe vaginal 
bleeding. Her admission temperature was 
98.6'’f. pulse 104, and respirations 22; blood 
count was 3,030,000 red cells with 6 Gm. 
hemoglobin. A curettage was performed shortly 
after admission, and the products of concep- 
tion, consisting of necrotizing placental tissue. 



showed staphylococcus. We believe this patient 
perforated the uterus in an attempt at abortion 
in spite of her denials. 

Case ii. No. 79088. Mrs. M., age twenty- 
one, was admitted June 5, 1939, with a historj^ 
of bleeding for approximately three weeks. 
She was estimated two months pregnant at 
the time bleeding began. One week later a 


removed. No uterine culture was taken. 
There was considerable bleeding at operation 
and a count taken June 8, I939> showed red 
cells 1,950,000, 5.8 Gm. hemoglobin, 
white ceils with 86 per cent neutrophiles (7® 
nonfilamented). At this stage her temperature 
showed a decided tendency to a septic course. 
She was moderately toxic and quite weak. 
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Blood irradiation therapy was instituted on degrees. By the morning of May 31, despite her 
June 8. This was followed by a transient rise temperature being normal, she was still 
the ne.\t day then prompt recession to normal, moderately to.xic. Blood count on Ma}' 31, 



Fig. 3. Case ni. 


The patient felt decidedly better from the showed 3,440,000 red cells, 10.2 Gm. hemo- 
time she was irradiated. No bacterial gro\\'ths globin, color index i, leukocj'tes 11,900, 
were obtained from the blood. This fever was neutrophiles 83 per cent (filament 31, non- 
evidenth- sapremic in nature; however, the filament 52), sedimentation distance 79 mm. 
decided tendency to sepsis caused considerable in one hour. Chiefly because of the moderate 
concern. The patient was discharged on the toxemia and septic blood count sulfanilamide 
ninth postoperative day in good condition, therapy was discontinued on Maj' 31, in favor 
Her subsequent recovery was uneventful. of blood irradiation therapy, which was given 

C.ASE HI. No. 84990. Mrs. O., age twenty- the same day. Blood cultures taken Ma}" 30 
six, para in, was admitted to the Shadyside and 31 were negative. No cultures were taken 
Hospital on May 27, 1940, with a history of from the cervix or uterus. On June i, the 
having fallen down steps at approximately patient was markedly improved in all respects 
the third month in her pregnancy and a and continued to an uneventful recovery and 
spontaneous . abortion ensued. This occurred discharge on June 5, 1940. 
six weeks prior to admission. She had slight Case iv. No. 88227. Mrs. C., age twenty- 
to moderate amount of bleeding daily since eight, married, was admitted to the Shad 3 ’side 
the abortion occurred. She denied an}- attempt Hospital November 16, 1940. She had missed 
at self-induced abortion. Her admission tern- two menstrual periods and three weeks prior 
perature was 97.8°f. pulse 112, respirations to admission began to have vaginal bleeding 
20. The dav following admission her blood with moderate cramps. During this period 
count showed red cells 3,200,000, hemo- she had two rather severe hemorrhages, 
globin 12.5 Cm., color index 1.2, leuko- The night prior to admission a severe hemor- 
cj-tes 9,450, neutrophiles 69 per cent (filament rhage with cramps occurred. The patient 
29, nonfilament 40). A dilatation and curettage finalh- admitted that she had used a slipper}- 
was performed on May 29. The pathological elm stick six different times during these three 
report showed necrotizing placental tissue, weeks (she had inserted a slippery elm stick 
Approximately two hours after this surgical into her uterus six different times prior to 
procedure she had a chill and her temperature admission). Her admission temperature was 
rose to I 04.8°f. with pulse 136, respirations 24. 99.2°F., pulse 100, respirations 20. Blood 

Sulfanilamide was immediately started, 140 gr. count showed 3,170,000 red cells, 10 Gm. 
being given in the next thirty-six hours, hemoglobin, 3,350 leukocytes, 73 per cent 
During this time she had two more chills, neutrophiles (12 nonfilament, 61 filament), 
her temperature ranging up to a peak of 103 Urine showed considerable albumin, occa- 
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sional pus and blood. Culture from the cervix shown by the accompanying graph temperature 
showed Staphylococcus aureus and hemoljftic promptly receded, and the patient was dis- 
streptococcus. Blood culture November 22, charged on the seventh postoperative day in 



Fig. 4. Case iv. 


showed no grorrth. Gynecological examination good condition. Her subsequent progress has 
revealed an enlarged, softened cervix, bleeding been uneventful. The right tubo-ovarian infec- 
with uterus enlarged to correspond to two tion has not become exacerbated, 
months’ pregnancy. The right tube and ovar3'^ Case v. No. 88526. Mrs. G., age twenty- 
were enlarged and tender. On November 18, one, married, was admitted to the Shad}'’side 
the patient received routine curettement for Hospital on December 2, 1940, with a historN' 
incomplete abortion. At this time not much of a self-induced abortion performed two days 
tissue was recovered, and the curettings sent prior to admission, at which time her period 



to the laboratorj’- showed nothing but prolifer- 
ating endometrium with marked congestion 
and inflammatorj’ reaction. Diagnosis of preg- 
nanej' was not proved bj' laborator}'. the 
third postoperative dar* with chills tempera- 
ture had reached io3.4°f. She was moderateK' 
toxic. On the fourth postoperative daj' blood 
irradiation therapy- was instituted and as 


was approximateh'' two weeks late. She used 
a catheter for the abortion. Her admission 
temperature was i02.2°F., pulse 100, respira- 
tions 22. She had rather frequent chills, the 
longest lasting twenty minutes and b}' the 
evening of December 3, her temperature 
reached a peak of 104. b^F., pulse 120. Blood 
irradiation therapt' was instituted on Decern- 
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ber 3, and a dilatation and curettage per- ment was performed on the third day. No 
formed on December 4. The pathological uterine culture was taken. The curettings 
report showed early placental tissue with showed necrotizing placental tissue. As shown 



Fig. 6. Case vi. 


inflammatory reaction. Blood culture taken at by the accompanying graph she made an 
the time of the curettement showed indifl'erent uneventful recovery and was discharged in 
streptococci. Subsequent blood cultures taken good condition on the fourth postoperative 
December 4 and 5 were negative. A smear daj*. Her subsequent convalescence has been 
from the cervix taken at the time of curette- uneventful. 

ment showed indiflerent streptococci. Her Case vii. No. 89678. Mrs. B., age forty, 
temperature reached a peak of I05.2 °f. the married, was admitted to the Shadyside 
evening following curettement but, as shown Hospital on February 4, She gave a 

by the accompanying graph, promptly sub- history of missing two menstrual periods prior 

sided; and the patient was discharged in good to January 25, then began to bleed. The 
condition on December 9, 1940. Her sub- bleeding with clots has persisted since. She 
sequent recovery has been uneventful. has six children living and well with a mis- 

Case VI. No. 88580. Mrs. M., age twenty- carriage four years ago. She denied any 

three, married, was admitted to the Shadyside attempt at interruption of her pregnanc3\ 
Hospital December 5, 1940. She gave a history Stated that she had had a "cold” for the past 
of having missed two menstrual periods, two weeks. Her admission temperature was 
She inserted a catheter into the uterus on io2.6°f., pulse 128, respirations 24. Blood 
November 29. This was followed three days count showed: red cells 3,410,000; hemoglobin 
later by chills, severe cramps in the lower 9 Gm.; leukocytes 11,350; neutrophiles 84 
abdomen and passage of blood with clots but per cent (filament 30, nonfilament 54). A 
no fetus. Her admission temperature was gynecological examination revealed the vagina 
ioi.2°F., pulse 1 12, respirations 18. Blood filled with clots; softened, enlarged, patent 
count showed 4,850,000 red cells, 15.4 Gm. cervix with bleeding; uterus enlarged to cor- 
hemoglobin, 9,000 leukocytes, 76 per cent respond to ten weeks’ pregnancy", slightly 
neutrophiles (13 filament, 63 nonfilament), tender, no adnexal masses. She received blood 
Gynecological examination showed blood clots irradiation therapy on the second da3\ The 
in the vagina; enlarged, softened, patent cervix; following twenty-four hours her temperature 
bleeding; uterus enlarged to correspond to reached a peak of ioo.6°f. She received routine 
approximately two months’ pregnancy, slightly curettement on the third day. The pathological 
tender, no adnexal masses or unusual tender- report showed necrotizing placental tissue, 
ness. Blood cultures taken December 6 and As shown by the accompanying graph, the 
December 7 were negative. patient made a rapid recovery to be dis- 

She received blood irradiation therapy on charged on the fifth postoperative day. Her 
the second admission day, and routine curette- subsequent convalescence was uneventful 
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Case viii. No. 92416. Mrs. R., age thirty- in severity. When she finally called a physician 
one, married, was admitted to the Shadysidc her temperature had reached 104 degrees on 
Mospital June 23, 1941. Her last menstrual tlie morning of June 23. She was immediately 



period was due approximately June 14. 
On June 16, she was given quinine tablets 
"by some woman” who, likewise, inserted 
something into her uterus. Aside from an 
occasional crampy pain nothing happened until 
June 19, when she began to bleed moderately. 
The cramps became more severe and she felt 
warm. No tissue, however, was passed. These 


sent to the hospital. Her admission temperature 
was ioi.4°F., pulse 128, respirations 28. 
Blood count showed: 3,400,000 red cells, 
1 1.8 Gm. hemoglobin, 14,400 leukocj'tes, 
85 per cent neutrophiles, 21 per cent filament, 
64 per cent nonfilament. Pelvic e.xamination 
revealed a softened cervix with profuse 
sanguinopurulent, nonoffensive discharge from 
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sj^mptoms continued until June 21, when she 
began to have chills and felt considerabb' 
warmer. Headache developed and nausea and 
vomiting. Over the next forty-eight-hour 
period these S3TOptoms became considerablj' 
aggravated with much more severe pain 
across the lower part of the abdomen, constant 
and also colickj’^ in nature. The chills increased 


he cervical canal, filling the vagina. Tl^e 
iterus was enlarged to correspond to six weeks 
)regnanc3', moderateb’ tender, both latera 
egions tender, especialh" right, no masses. 
Jot gallon douches of bichloride i : 5000 were 
;i\'en four IiourR^ (we believe for this reason 
rhen operation was done, no growth vas 
ibtained). 
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Blood irradiation therapy was instituted acetone. Her temperature receded by the next 
about six hours after admission, and the follow- day considerably and she felt much improved, 
ing day routine curettement was performed. On July 2, the second admission day, blood 



Fig. g. Case ix. 


At operation a small fetus with membrane irradiation therapy was instituted. A culture 
and decidua was removed. Culture taken from taken before irradiation showed no growth, 
the cervix showed no growth. As shown by Routine curettement was performed on July 3. 
the accompanying graph the patient made a A moderate amount of purulent endometrial 
prompt recovery, was discharged in good tissue was removed. A pathological examination 
condition on the fifth postoperative day. of the tissue showed endometrium of preg- 
Examination of the pelvis by her family nancy. The culture from the uterus showed 
physician one month later failed to reveal anj- diphtheroids. Blood culture taken Juh- 3, was 
evidence of pelvic infection. negative. As shown by the accompanying 

C.ASE IX. No. 92633. Mrs. B., age twenty- graph the patient made an uneventful recovery 
eight, para ii, was admitted to the Shadyside and was discharged on Jul}’’ 7, 1941 the fourth 
Hospital July i, 1941. She gave a history postoperative daj’, in good condition, 
of having had an abortion about four weeks Case x. No. 93021. Mrs. S., age twenty- 
previous, etiology unknown, denied anj* at- nine, para 1 1, was admitted to the Shady- 
tempt at interruption, and was apparently side Hospital Julj' iS, 1941. Her last normal 
about six weeks pregnant at the time. After menstrual period occurred two months prior 
the abortion she was apparently in good condi- to admission; shortlj'^ after that she began 
tion until the night of June 30, when she to have considerable nausea and vomiting, 
experienced sudden sharp, burning pain over She claims that she vomited after every meal, 
the entire lower part of her abdomen with She also suffered from urinary frequency and 
vomiting. The pain persisted continuously and marked constipation. She denied anj- attempt 
severe, and was aggravated by urination, at self-abortion by instrumentation but ad- 
On admission an enlarged, softened uterus, mitted taking laxatives and quinine tablets 
quite tender, immobile, was found with bloody beginning about one week prior to admission, 
serous discharge from the cervical canal. About twenty-four hours prior to admission 
The diagnosis of “frozen pelvis” was made she began to have considerable pelvic crampy 
preoperatively. Her admission blood count was pains, increasing in severit3-, and a blood^^ 
5,000,000 red cells, 86 per cent hemoglobin, vaginal discharge. Her admission blood count 
12,850 leukocj-tes, 83 per cent neutrophiles showed 3,530,000 red cells, 12.2 Cm. hemo- 
(66 filament, 17 nonfilament), sedimentation globin, 11,450 leukocj^es, 84 per cent neutro- 
distance 6 mm. in one hour. Her temperature philes, (13 per cent filament, 71 per cent 
on admission was io3.2°f., pulse 112, respira- nonfilament), sedimentation distance 80 mm. 
tions 32. Urine showed a moderate number of in one hour. Vaginal examination revealed an 
leukocytes, many erythrocytes and a trace of enlarged, softened uterus, quite tender with 
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adnexal tenderness, a foul smelling and a ing placental tissue. A culture taken from 
profuse discharge from a softened cervnx. the uterine cavit3’^ showed escherichia coii. 
Her admission temperature was ioq. 2 °f., pulse As shown the accompanjnng graph the 
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Fig. 10. Case x. 


108, respirations 20, and in addition to severe 
crampj’- pains in the lower portion of her 
abdomen she complained of severe pain radiat- 
ing from the right groin to the right lumbar 
region as if a pjmlitis were developing. Her 
urine showed considerable albumin, manj' pus 
cells and er}"throc}i:es with considerable mucus. 
She was given blood irradiation therap}'^ in 


patient’s temperature promptlj' receded to 
normal. A blood culture taken Julj’’ 22, showed 
no growth. She made an uneventful recover}' 
and was discharged from the hospital S5'mptoni 
free on Julj' 24, 1941. 

Case xi. No 93171. Mrs. G., a negro, 
age fort}', para iv, was admitted to the 
Shadyside Hospital July 26, 1941. She gave 



the morning of July 19. A preoperative irradia- 
tion blood culture was taken which subse- 
quently showed a profuse growth of escherichia 
coli. Routine curettement was performed on 
July 20. The peak temperature during this 
twenty-four hours being ioi. 4 °f. At operation 
a considerable amount of foul smelling necro- 
tizing placenta was removed from the uterine 
cavity. A pathological report showed necrotiz- 


a history of having had a miscarriage at 
approximately four and one-half months; and 
on July 24, after some heavy lifting she 
experienced a sudden onset of crampy pam 
in her lower abdomen and profuse bleeding. 
A physician was called and shortly aftenvard 
a fetus and placenta were e.xpelled. The 
bleeding decreased in amount. On the morning 
of admission she had recurrence of crampy 
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pains in the lower portion of her abdomen and being discharged on August 3, 1941, the 
rather profuse vaginal bleeding with many seventh postoperative da}', symptom free, 
dots. She had several chills the twenty-four Case xii. No. 93234. Mrs. O., age twenty, 



Fig. 12. Case xii. 


hours prior to admission and had been suffering first pregnancy, was admitted to the Shad\'- 
from considerable nausea and vomiting from side Hospital Jul}' 29, 1941. She gave a 
the onset of her pregnancy. She denied any history of having last menstruated normally 
attempt at interruption of her pregnancy. late in May, 1941, missed her June period. 
Her admission temperature was io 2.6° f ., pulse and approximately July 6; because she felt she 
120. respirations 24. Blood count showed 3,150,- was pregnant she began an attempt at inter- 
000 red cells, 11.6 Gm. hemoglobin. 19,200 ruption of her pregnancy. She admitted 
leukocytes, 73 per cent neutrophiles (38 attempting to insert a slippery elm stick into 
filament, 35 nonfilament), sedimentation dis- her uterus each night for the next two weeks, 
tance 110 mm. in one hour. Urine showed She had a common cold at the time; no uterine 
a trace of albumin, many leukoci-tes and symptoms developed until July 22, when she 
eri-throc^-tes. Vaginal examination revealed had frequent chills and a feeling of warmth, 
the uterus to be enlarged, with softened. On July 23, moderate vaginal bleeding occurred 
enlarged cervix and patent canal; bleeding, but no cramps. That same evening she passed 
with tissue protruding from cervical canal, blood clots and tissue. On July 24, cramps 
The uterus was tender as were also the para- developed, bleeding became worse, but no 
metrial regions on both sides. Blood irradiation more tissue was passed. This bleeding con- 
therapy was given on July 26. A blood cul- tinued rather moderately in amount until 
ture was taken immediately before the irradi- admission. On July 27, she was examined by 
atlon treatment. This culture was negative, her family physician who found a piece of 
Routine curettement was performed Immedi- tissue protruding from the cervix and pre- 
ately. Culture from the uterus showed Staph}'- scribed ergotrate in the hopes the tissue would 
lococcus aureus in abundance. Blood culture pass; however, such did not occur and, because 
taken immediately after operation showed the bleeding persisted, she was admitted as 
indifferent streptococci. Blood culture taken noted. Her admission temperature was not 
July 31, showed no growth. At operation taken because of immediate operation. Blood 
there was a profuse, bloody, purulent discharge count on admission was 4,300,000 red cells, 
from the cervical canal with an offensive odor. 87 per cent hemoglobin, 13,650 leukocytes. 
The cervix was very patent. The uterus con- 66 per cent neutrophiles (56 filament, 10 non- 
tained a considerable amount of placental filament). Vaginal examination revealed bloody 
tissue with membranes; no fetus. The patho- vaginal discharge, nonoffensive, a piece of 
logical report showed necrotizing, placental tissue protruding from the cervix, cervix 
tissue. As shown by the accompanying graph softened, uterus enlarged and softened and 
there was prompt recession of fever and pulse, moderately tender, no adnexal tenderness or 
and the patient made an uneventful recovery, enlargement. The same day of admission the 
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patient was given preoperative blood irradia- 
tion therap3\ A blood culture taken immedi- 
atelj’^ before blood irradiation showed no 
growth. Routine curettement was performed 
immediate^, and a culture taken from the 
uterus which showed pneumococci of no 
specific type. A blood culture taken immedi- 
atelj" after operation showed pneumococci 
of no specific Ij’^pe. At operation necrotizing 
tissue and membranes were removed from 
the uterus. No fetus was present. The patho- 
logical report showed necrotizing placental 
tissue. A blood culture taken Juli" 31, showed 
no growiili. As shown b}-^ the accompanj'ing 
graph there was mild febrile reaction the ne.vt 
day to 100 degrees with prompt recession. 
The patient made an uneventful recoverj’^ and 
was discharged from the hospital on the fifth 
postoperative da3% S3"mptom free. 

SUMMARY 

The use of ultraviolet irradiation of auto- 
transfused blood in postabortional sepsis 
has markedl}' influenced the prognosis in 
this pathological condition. We believe 
because of the histories of instrumentation, 
septic fever, pelvic complications and even 
septicemia ver}^ few of these patients 
would be considered in conventional surgi- 
cal practice as safe operative risks because 
of the well grounded fear of spreading in- 
fection both IocaIl3’' and into the blood 
stream. Needless to sa}", the prevention of 
the prolonged morbidity, usuall}" found in 
the conventional handling of such patients, 
alone is well worth while. 

CONCLUSION 

Twent3'-one patients ufith postabortional 
sepsis were treated b3' ultraviolet irradia- 
tion of autotransfused blood. Our e.xperi- 
ence with this therap3" in the treatment of 
postabortional sepsis prior to and after 
curettement indicates that in hemo-irradia- 
tion we haA^e a valuable adjunct to the 
practice of surger3C Practical!}' no increase 
in temperature rvas noted following surger}' 
when hemo-irradiation was administered 
preoperativel}'. Definite protection was 
afforded against the usual disastrous spread 
of the uterine infection in the pelvis or into 
the blood stream. In cases of pronounced 


sepsis a remarkable reduction in the mani- 
festations of toxemia was achieved. Ultra- 
violet irradiation of autotransfused blood 
used as an adjunct in the treatment of 
septic abortion should prove to be of inesti- 
mable value. The accompan}dng charts 
and histories* show the cases of post- 
abortional sepsis treated by this method. 
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I N a recent review^ comparing the 
statistics on gallbladder surgery per- 
formed in a general hospital and a 
private hospital in this communit}-, a 
marked difference was noted in the mor- 
tality rate in cholecystectomy done on 
males. In these comparative series of ii6 
cholecystectomies done at the general 
hospital there were fourteen deaths, a 
mortality of 12.06 per cent. In the series 
done at the private hospital there were 
forty-five cholecystectomies with two 
deaths, or a mortality rate of 4.44 per cent. 

In view of this striking variance in 
mortality an endeavor to explain this 
difference was attempted. Since there are 
many variable factors involved, a thorough 
analysis of all pertinent data was under- 
taken in the hope that the factors responsi- 
ble for this ^*ariation might be found, 
thereby leading to a substantial reduction 
in the mortality of cholecystectomy in the 
male at the general hospital. 

It is generally recognized that the mor- 
tality of cholecystectomy done on males is 
higher than that of the female, and also 
that the male is decidedly a poorer risk 
insofar as gallbladder surgery is concerned. 
Cole- states that the mortality in the male 
is 2 to 3 per cent higher than that in the 
female. Boyce, Veal and McFetridge® in an 
analysis of 404 consecutive surgical cases of 
gallbladder surgery, place the mortality 
in the male at 11.9 per cent as compared 
to 8. 1 in the female. Boyd^ has shown that 
the mortality in the male is decidedly 
higher than that in the female, and con- 
cludes that the male is a much poorer risk, 
the older the patient the higher the 
mortality. 


AGE GROUPS 

Possibly the fact that the male seeks 
surgical relief at a later date than does the 
female maj" be a contributing factor in 
the difference of the mortality rate for 
cholecystectomy between the tsvo sexes; 
however, the slight difference in the aver- 
age ages of the two hospital groups for male 
cholecystectomy cannot be a factor in 
accounting for the disparity in the mor- 
tality rate between the two institutions. 

Although there is some variation in the 
comparative age groups as seen in Table i, 
nevertheless, the average age of the 
patients at the general hospital was 48.56 
years, while that at the private institution 
was 47.75 years, a difference of but .8 of a 
year, which is rather insignificant. (Table i.) 

PREOPERATIVE STAY 

The average preoperative hospital stay 
at the general hospital was 1 1 . 13 days while 
that for the private institution was 2.6 
days. The analysis of the preoperative 
hospital sta}' discloses one of the significant 
factors which definitely contributes to the 
difference in the mortality rate between the 
two Institutions. 

The majority of the patients (seventy- 
five or 64.65 per cent) were admitted to the 
general hospital during the acute phase 
of the disease. Of these eleven or 9.48 per 
cent of the total male cholecvstectomv 

V' 

admissions were operated upon immedi- 
atel}' with three deaths, a mortality rate of 
27.27 per cent, or 35.34 per cent of the total 
cholec3'Stectom3- mortality. The remaining 
patients were held until subsidence of the 
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clinical SATOptoms and were operated upon 
during the quiescent stage. 

Of the sixty-four patients remaining in 
the group ten died with a mortality of 
15.62 per cent or 55.17 per cent of the total 
mortality. Of the fort3'-one patients ad- 
mitted from the out-patient department 
for elective surgery-, one died with a 
resulting mortality of 2.43 per cent or 9.48 
per cent of the total mortality. However, 
this death was in a patient who had a 
cholecystostomj' elsewhere, and was ad- 
mitted with a biliar}' fistula for which 
surgical relief was sought. 


cent of the total mortality. While it is well 
recognized that the clinical and pathologi- 
cal findings are not always in accord— for 
many gallbladders will show acute or 
subacute lesions when removed in so-called 
quiescent state — nevertheless, contrary to 
what one would e.vpect, the findings of an 
acute or subacute lesion at the time surgery 
was instituted appears to be a minor factor 
in the mortality rate in this series. 

In the private institution, however, 
forty-two or 93.33 per cent of the patients 
admitted for cholecystectom\’ were so- 
called elective out-patients, onh' three 


TABLE I 


AGE GROUPS 
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Private Hospital 

Number 

0 

/ 1 

1 

ip 
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6 

i 
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45 47 75 

Per cent 

0 
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42 22 

25 44 
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As shown above, the acute group of 
admissions, narneh', sevent\--five patients, 
accounted for over 90 per cent of the total 
mortality. Therefore, any improvement in 
the mortality rate of male cholec\'stectom\' 
which can be made must be made in this 
group. Since eleven of the above group were 
operated upon as emergencies and were 
patients who were desperately ill, there is 
no doubt that a definite reduction in 
mortality rate can be accomplished b\- the 
performance of a cholecvstostomy in place 
of cholecystectomy. 

However, since the group which was 
operated upon immediatel.v accounted for 
onl}- 35.34 per cent of the total deaths a 
striking reduction in mortality rate can 
onl\ be achieved by reducing the death 
rate in the group of patients who were 
operated upon after subsidence of the clini- 
cal symptoms and accounted for 55. i” per 


being admitted during the acute phase of 
the disease. One of these was operated upon 
immediateK', the preoperative diagnosis 
being perforated peptic ulcer, and the 
remaining two were operated upon a few 
da\s after admittance, the acute attacks 
being rather mild and subsiding rapidh'. 

Of the two deaths which occurred in the 
elective out-patient group one could possi- 
blv be classed as a surgical accident and in 
the second death the patient apparently 
was an extremely poor risk for the post- 
mortem examination showed coronary dis- 
ease, arteriosclerosis, fibrous mvocarditis, 
recent myomalacia, bronchiectatic abscess 
of the lower lobe of the left lung; in addi- 
tion the patient was diabetic. 

Since the percentage of cholccvstos- 
tomics performed at the pri\atc hospital is 
about 2i_> to i performed at the general 
hospital, it appears that most patients vith 
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an acute or subacute cholecj’stitis that are 
operated upon at the private hospital have 
a cholecystostoniy performed. 

PATHOLOGICAL LESIONS 

In a review of this type the severity of 
the pathological lesion present at the time 
of the surgery must be given serious con- 
sideration for as a rule one would expect 
more deaths in the group in which the gall- 
bladder was still acutely or subacutel}’ 
inflamed at the time of its removal. We 
must also appreciate the fact that although 
the clinical signs have subsided, the gall- 
bladder may still present signs of acute or 
subacute inflammation at the time of its 
removal. It is for this reason that sufficient 
time should elapse after the acute attack 
before instituting surgery to allow for 
complete subsidence or resolution of the 
pathological process. 

However, in reviewing the pathologist’s 
report in this series of cases one is forced to 
conclude that the acuteness of the lesion 
played a minor part in producing the 
difference in mortality betsveen the two 
institutions. 

In the three deaths occurring following 
surgery immediately upon admittance, the 
pathologist reported chronic cholecystitis 
in one, empyema in the second, and the 
report of the third was not available due to 
the fact that the patient had had a 
cholecystectomy elsewhere and was ad- 
mitted to the general hospital for postoper- 
ative dehiscence and duodenal fistula. 

In the group admitted for surgery from 
the out-patient department there was one 
death as mentioned. The patient had had a 
cholecystostoniy elsewhere and was ad- 
mitted for treatment of a gallbladder 
fistula. 

The pathological lesions present in the 
patients who died following cholecystec- 
tomy at the general hospital after the 
subsidence of the clinical symptoms are as 
follows: chronic cholecystitis 5, subacute 2, 
hydrops i, recent acute i, and gangrene i. 

From the foregoing one is justified in 
concluding that the acuteness of the lesion 


can only be considered a lesser contributing 
factor. 

TYPE OF OPERATION 

In a review of the gallbladder surgery 
done at the general hospital covering a five- 
year period it was found that in seventeen 
surgical accidents in which the method of 
removal was stated the gallbladder was 
removed from the duct to the fundus in 
fifteen instances. Since the mortality rate 
of surgical accidents is near 50 per cent, the 
possibility that the type of operation may 
have been a contributing factor in the 
mortalitv rate must be considered. 

Howe^•er, in the analysis of the male 
cholecystectomy deaths from the series at 
the general hospital in which the method of 
removal was stated three were removed 
from the fundus to the duct, four from the 
duct to the fundus and in the remaining 
seven the method of removal was not 
stated. 

As to the private hospital, in one death 
the method of removal was not stated and 
in the other the removal of the viscus was 
attempted from the duct to the fundus; but 
owins: to the technical difficulties encoun- 
tered this procedure was abandoned and 
the removal completed from the fundus to 
the duct. 

From the above it would appear that the 
method of removal played no prominent 
part in the mortality rate as far as the 
general hospital is concerned, but appar- 
ently was a factor in the death at the 
private institution. 

DRAINAGE 

The failure to institute drainage plaN^ed 
no part in the mortality rate for in the 
deaths at the general hospital eleven were 
drained, one not drained, and two were not 
stated. In the two deaths at the private 
hospital both patients were drained. 

C-ALCULOUS AND NONCALCULOUS 
CHOLECYSTITIS 

Although the mortaliu^ rate is higher in 
calculous than in noncalculous cholec3-sti- 
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tis, it appears from the comparative statis- 
tics to have played no role in the difl'crence 
in the rate between the two institutions. 

SECONDARY SURGICAL PROCEDURES 

The most frequent secondary surgical 
procedure performed at both hospitals was 
appendectomy. As a rule the removal of an 
incidental appendix carries with it no 
additional risk as shown by Boj'd."* 

In the series of deaths at the general 
hospital appendectomy was performed in 
two patients while in the two deaths at the 
private hospital neither had had an appen- 
dectomy. Howe\'er, after completion of a 
cholecystectomy an incidental appendec- 
tomy revealed a retrocolic abscess with 
resulting deaths of the patient. 

In comparing the two groups of 
male cholecystectomies incidental appen- 
dectomy was performed in sixteen in- 
stances or in 13.79 per cent at the general 
hospital, while in the private hospital 
appendectomy was performed in twenty- 
four instances or 53.35 per cent. 

From the comparative statistics inci- 
dental appendectomy of nonacute appen- 
dices played no part in the difference in the 
mortalit)' between the two institutions. 

However, the unfortunate experience 
mentioned could be avoided if the 
incidental appendectomy proceeds the 
cholecystectomy. 

As to other surgical procedures in the 
combined groups there were two gastro- 
enterostomies, one p3doroplasty and repair 
of two incisional herniae without a death. 
The secondary surgical procedure did 
not contribute to the difference in the 
mortalitjL 

DEATHS 

In the final analj'sis of the deaths at the 
general hospital the outstanding fact is that 
all the deaths but one occurred in the 
patients who were operated upon as 
emergencies or immediately following the 
subsidence of the clinical sjTOptoms. 

Since in the private hospital with the low 
mortal itj' rate practically all male patients 


for cholecystectomy are admitted as ambu- 
latory out-patients, one is compelled to 
conclude that the cholecystectomy should 
not be performed immediately upon sub- 
sidence of the clinical symptoms. These 
patients should be dismissed from the 
hospital for a period of six weeks to two 
months and an attempt made during the 
interim to improve the patients’ general 
condition. 

In classifying the deaths which occurred 
in the general hospital series the following 
causes are found: bronchopneumonia three, 
postoperative hemorrhage three, retrocolic 
abscess one, acute cholecystitis one, aspira- 
tion pneumonia one, subphrenic abscess 
three, duodenal fistula one, pj'emic abscess 
of kidney one. 

Thus it appears as though the infection 
was responsible for nine deaths, hemor- 
rhage for three, questionable postoperative 
care for one, and surgical accident for one. 

Since next to infection postoperative 
hemorrhage plaj^ed an important part in 
the mortality, it appears quite likely that 
this complication is far more frequent when 
surgery is performed immediatel)' after 
subsidence of the clinical symptoms. 

CONCLUSIONS 

The death rate in male cholec^'stectoni}' 
can be appreciably reduced bj' the proper 
application of certain sound surgical prin- 
ciples in which controllable circumstances 
appear to be a definite contributing factor 
to the mortalitju 

1. All patients who are admitted as 
emergencies and not operated upon as such, 
should be dismissed from the hospital after 
subsidence of the clinical $3^9^015 and be 
readmitted at a later date for surger3'' as 
ambulator3'^ elective patients. A minimum 
time of six weeks to two months should be 
allowed to elapse before surgery is insti- 
tuted during which time the patient s 
general condition should be improved as 
much as possible. 

2. If a patient is being operated upon for 
cholec3'Stitis and the findings upon opening 
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the abdomen are such to cast doubt on the 
diagnosis, exploration of the abdomen 
should precede the cholec^’stectomy. 

3. Removal of an incidental appendix 
should precede the cholecystectomy. 

4. If the gallbladder appears acutely 
inflamed at the time of an elective chole- 
cystectomy, cholecystostomy is the opera- 
tion of choice. 

5. The more frequent removal of the 
gallbladder from the fundus to the duct will 
reduce the number of surgical accidents 
and thereby contribute to the reduction of 
the mortality. 

6. The routine use of the Levine nasal 
tube would no doubt not only aid in 
preventing aspiration pneumonia, post- 
operative vomiting, gastric dilation, and 


abdominal distention, but also reduce the 
percentage of postoperative herniae. 

Although the above conclusions are 
undoubted!}" open to criticism, neverthe- 
less, the recommendations and conclusions 
enumerated quite likely will reduce the 
mortality rate in cholecystectomy done in 
the male in the hands of the average 
surgeon. 
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Correction: In our January (1942) issue an article was published entitled 
“Stab Wound of the Heart” by Dr. Robert E. Carter. The author now 
wishes to correct his original legend to Figure 3 on Page 145. It should read: 
“Patient sustained stab wound of heart. He was operated upon in June, 
1938. This picture was taken ten days postoperatively.” 
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PRECISE knowledge of the dis- 
tribution of the nerves of the 
abdominal wall is of great aid in the 
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Fig. I. Points at which the nerves of the abdomi- 
nal wall become relatively superficial. Distri- 
bution and main nerve components indicated. 

intelligent handling of abdominal pain of 
neuralgic origin. It is commonly recognized 
that the lower intercostal and upper lum- 
bar nerves supply cutaneous and other 
branches to the abdomen. When it is known 
where these branches lie, it is possible to 
strengthen the diagnosis of neuralgia by 
pressure over them. However, in no discus- 
sion of this subject consulted, is there an 
attempt to locate the branches for this 
purpose. It should be emphasized that thej* 
are mixtures of filaments of the lower inter- 
costals, iliohypogastric and ilioinguinal 
containing fibers from the seventh thoracic 
to the second lumbar nerves. 




ANATOMY 

The numbered triangles of Figure i rep- 
resent the points where the superficial 
nerves of the abdominal wall first come to 
lie, fully formed, beneath the aponeurosis 
of the external oblique. Their distribution 
is indicated by shading. The points have 
been numbered to clarify explanation of 
the cases presented. Most textbooks of 
anatomy draw these nerves in diagram- 
matic fashion and give a less e.xact descrip- 
tion of their distribution than is merited by 
their size and constant position. They are 
described here as established by cadaver 
dissection;! in the living subject, their 
positions may be verified by eliciting 
hyperesthesia on pressure over them just as 
pressure over other sensory nen'es produces 
an uncomfortable hyperalgesia. 

Points I, 2, 3 and 4 lie along the abdomi- 
nal margins of the eighth, ninth and tenth 
costal cartilages. Point 5 lies just below the 
end of the eleventh rib. Point 6 lies at the 
tip of the twelfth rib. Point 7 is midway 
between 6 and 8; point 8 is just above the 
highest part of the crest of the ilium; point 
9 lies just above the iliac insertion of the 
inguinal ligament, and point 10 at the mid- 
point of the inguinal canal. 

In our cases of abdominal neuralgia, the 
pain laj' in the areas indicated bj" shading 
for each branch involved. Search for and 
pressure on the corresponding nerve points, 
gave corroboration of the diagnosis; these 
were e-xquisiteh' tender. Points 6, 7 and 8 
were the most commonly involved. 

t Laboratorj- of surgical anatomy, University of 
Pennsylvania Graduate School of Medicine, i035 
1936. 


From the Genitourinary Clinics and Department of Urologj-, Easton (Pa.) General Hospital. 
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INJECTION 

Advantage is taken of the rather super- 
ficial position of the nerves in confirming 
the diagnosis by procain block. They can be 
reached by a hypodermic needle, long or 
short depending on the pannicular thick- 
ness. The position of the most tender spots, 
corresponding to the numbered triangles of 
Figure i, are marked with colored skin 
antiseptic and a skin wheal raised with 
procain. 

The needle is inserted until it passes 
through the deep fascia; it is important 
that it penetrate this tissue since the nerve 
lies beneath. The nerve may be searched 
for by probing with the tip although this is 
not necessary. Two cc. of procain should 
suffice to relieve the abdominal pain within 
a minute. 

In our hands, relief has been complete 
enough to establish the diagnosis, but has 
been so temporary (three to four hours) 
that we routinely follow with from 0.5 to 
i.o cc. of 95 per cent alcohol. If there is a 


burning sensation, a few more drops of 
procain will alleviate it. 

DISCUSSION AND CASE REPORTS 

The procain-alcohol technic has proved 
diagnostically positive and therapeutically 
easy in seven cases of abdominal neuralgia 
seen in a six-month period in clinic and 
ward practice; private cases have not been 
included in this survey. The number of 
cases is probably larger than will be seen in 
a similar period hereafter, since many have 
gone undiagnosed from clinic to clinic for 
several j^ears. Cases are presented in 
Table i. 

It is interesting to note that five of the 
seven cases showed a spinal abnormality. 
Three of the patients .v-rayed had spondyli- 
tis and one a unilateral iliac wedging. One 
other patient had a postural scoliosis due to 
shortening of one leg. All were accom- 
panied by genitourinary disease, but none 
of a degree severe enough to account for the 
amount of associated pain. 


TABLE I 





Prev lous and 

Concurrent Diagnoses 

Points 

Injected 

1 

1 

Solution 

Injected 

J Date 

{ 

j 

Relief 

i 

1 

I. -hgijpj. 

\V. M. 
ape 6 S 

right abdomen 

1 

3 vears 

prostatic hypertrophy, ureteritis, 

V esicuhtis, acute upper abdomen, 
marked spondylitis 

R-. 8 . 9 

R-, S. 0 

R3. 4 . 5 . 6 

1 

orocain 

procain-alcohol 

procain-alcohol 

4-23-40 

4- 30-40 

5 - 3-40 

1 temporarv 
j permanent 
permanent 

z •h~j 6 io, 
•CI1333.I 
W M , j 
age 39 

i right flank and right^ 
1 lower quadrant 

1 

S V ears 

1 * 

i 

i 

pyelitis, appendicitis, colitis, lues, 
anemia, hemorrhoids 

R 5 , 6, - 

1 R8 

i 

I . 

procain-alcohol 

procain-alcohol 

5-48-40 

1 6- 3-40 

permanent 

permanent 

3 rcijipi, 
W. M. 
age 34 

right flank, right 
hip and thigh 

5 years 

py elitis, prostatov esiculitis, healed 
fractures of second and third lum- 
bar bodies 

R-. 8 

R- 8 j 

procain 

procain-alcohol 

6- 24-40 

7- 2-40 j 

temporarv 

permanent 

4 ■C13306, 
*h92-32. 
\V. F . 
age ig 

I , abdomen 

3 y ears 

salpingitis, endometritis, postural 
scoliosis and lordosi<; 

L-. 8 

L-, 8 
! L6 

L 5 

procain 

procain-alcohol 

procain-alcohol 

procain-alcohol 

0- 9-40 1 
9-16-40 
9-23-40 
10-21-40 

four hours 

1 four hours 

1 unsatisfactory 
unsatisfactorv 

> •hoi36>, 
W. F . 
age 54 

' 1, hv pochondnum, 

! 1 , hip and thich, 

J 1 , abdomen and 

1 flank 

2 w ceks 

1 

j j 

ncphropto-is, spondylitis 

L6. - 
1.6. - 
L8 

[ procain 1 

i procain-alcohol 

1 procain-alcohol 

4- 8-40 

1 5- (>-40 
10- 4-40 

1 temporary 
permanent 

1 permanent 

6 •'0131:6. 
\V. M . 
age :S 

1 left lower quadrant | 

( ! 

[2 weeks 1 

L vc-vr 

incipient I , hernia, urethral stne- 
turc 

L 7 . 8 

i procain-alcohol 

1 

110-15-40 

i 

permanent 

~ •ho3S6~, 
'CI3013. 
W F, 
age :: 

’ right abdomen 

( ; 

! 

I 

1 

i 

! 

py elitis, appendicitis, salpingitis, 
sacro-iliac abnormality 

i 

R 4 . j. 6. - 

^ procain-alcohol 

' 

1 

i 

8-19-40 

four days 


Rcmar*.". 

. S ) Fifth i intercostal injected at ntidcla\ icular line, *2-3-40, for “heart pain ** 

2 (S L.) Slight return of piin during hea\% work. Had not worked for eight years 

3 (P. K ) Lateral femoral cutaneous ncr\e injected (in quadratus m ) at same lime 

4 (H. K.) Pressure points insensitive after treatment, but pain persisted in left rectus region 
5 - (M B ) Pain of upper abdomen and hip, less severe, abated between injections 

■* (S. H ) Negative laparotomv, 0-6-40. pain persists (response to questionnaire). 
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That the described method is not 
therapeutically perfect can be seen by our 
failure to achieve lasting relief in two cases. 
Case 4 has been relieved by orthopedic 
measures. Case 7 has not returned, follow- 
ing a futile laparotomy. Her pain was 
stopped for only four days in the region 
injected. While such cases demonstrate the 
diagnostic value of superficial injection, 
they also emphasize the extent to which 
the syndrome requires general, as well as 
local treatment. The possibility of an 
induced alcoholic neuritis should mitigate 
against repeated injection. 


SUMMARY 

T . The diagnosis of abdominal neuralgia 
may be strengthened b}’^ finding markedly 
increased tenderness over the superficial 
nerves of the abdominal wall. 

2. The position of these nerves is located 
and described. 

3. Procain injection at the described 
points relieved neuralgic pain in seven 
cases presented. Permanent relief was 
obtained b}' addition of alcohol in five 
cases. 


Correction: In the December (1941) issue of the American Journal of 
Surger}" there appeared a paper on “ Postoperati\"e E\u’sceration ” by Dr. 
Morris L. Bobrow in which the statements were made “ . . . there is no 
legal standard of catgut gauge and strength in the United States,” and 
“ . . . most companies have adopted the Federal specifications as their 
standard,” which specification, it is pointed out, has no legal status. 

This is incorrect. Under the new Food & Drug law, all catgut standards 
as published in the U. S. Pharmacopoeia, Second Supplement of the i ith 
Revision, have been mandatory standards on all manufacturers. .Material 
which does not measure up to these standards is subject to seizure b3’ the 
Department of Agriculture; in fact, most governmental agencies have 
adopted these U.S.P. standards. These U.S.P. standards have been in 
effect for nearly a j^ear and a half. 



ACUTE APPENDICITIS IN CHILDREN* 


Philip D. Allen, m.d. 

Associate Surgeon, Bellevue Hospital 
NEW YORK, NEW YORK 


T his study of acute appendicitis in 
children is based on 293 consecutive 
cases occurring on the Children’s 
Surgical Service at Bellevue Hospital for 
the five-year period from 1936 to 1940, 
inclusive. Comparisons are made to a 
similar report made by the writer,^ in 1937, 
covering the ten-year period from 1926 to 
1935, inclusive. All children included in this 
series suffered from acute inflammation of 
the appendix, confirmed pathologically. 
The same group of surgeons operated upon 
these patients, and the same method of 
classification has been used as in the 
preceding series, nameh', (i) unperforated; 
(2) abscessed; and (3) spreading peritonitis. 

The previous series consisted of 612 
patients, among whom there were thirty- 
six deaths, or a death rate of 5.8 per cent. 
Beekman- made a still earlier report of 145 
cases from this seix'ice, with a death rate of 
7.58 per cent. The present group consists of 
293 patients, with five deaths, or a death 
rate of 1.7 per cent. Among these children 
there were thirty-one Avho had not reached 
their fifth birthday, with one fatality. This 
mortality rate of 3.2 per cent for infants 
and younger children compares favorabl}' 
with a mortality rate of 25.6 per cent for 
the same age group reported by Beekman," 
and which has been reduced to 15.2 per 
cent in my last report. 

This marked improvement in mortality 
statistics leads to a consideration of the 
factors we deem responsible. These should 
be divided into two groups: First, those 
occurring before the patient entered the 
hospital, and, secondly, the preoperative, 
operative and postoperative management 
of these children. It is noted that the 
patients in this series applied for admission 


to the hospital on an average of thirty-four 
hours after the onset of the disease, whereas 
in the old series fifty-two hours had elapsed. 
The factor of catharsis also shows a trend 
in the right direction. Forty-nine per cent 
of the patients in the previous series had 
received cathartics, whereas in this series it 
has been reduced to 36.8 per cent. This 
would seem to indicate that the attempt at 
education of the public b}' radio and public 
press is bearing fruit. 

In the previous series, 51 per cent of the 
patients were in the unperforated group, 
the rest being almost equall}’ divided 
between spreading peritonitis and abscess 
groups. In this series, 66.5 per cent were 
unperforated at the time of operation. The 
earlier admission of these children, and the 
fewer who had had cathartics administered, 
most likely accounts for the greater number 
being in the less serious group. 

The preoperative management of these 
patients has materiall}’’ changed since my 
last report. In the former group of patients 
the average time elapsing between their 
admission to the hospital and the operation 
was 3.9 hours. In this group the time was 
almost doubled, 7.5 hours having elapsed. 
We have, therefore, been much less hasty in 
getting these patients to the operating 
room. We still aim at immediate operation 
in a child suffering from earty acute 
appendicitis who is in good fluid balance. 
However, in children with e^ddence of 
spreading peritonitis who are dehj^drated 
from long continued vomiting, we find 
much has been gained by a few hours of 
preoperative management aimed at cor- 
recting fluid balance. While this is being 
done the distention may be reduced b}"- the 
use of a Levin tube attached to a Wangen- 


From the Children’s Surgical Ser\-ice, Bellet-ue Hospital, New York, N. Y. Read before the New York Surgical 

Society, Februarj' 26, 1941. 
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Steen suction apparatus, together with 
general supportive treatment. Blood trans- 
fusions arc occasionally administered at 
this time. The majority of these children 
are changed from very poor operative risks 
to relatively good ones in six to eight hours. 
In the old series preoperative infusions 
were rarely if ever administered, whereas in 
this group cighty-Hve patients or 29 per 
cent of them received one or more pre- 
operative infusions, usually with normal 
saline and 5 per cent glucose. In very few 
instances in which this procedure was 
followed did we note a tendenc\- for the 
clinical appearance to become worse. 

In not a few children, admitted with a 
diagnosis of appendicitis with spreading 
peritonitis, we were able to correct our 
diagnosis while fluid balance was being 
established. The diagnosis of primary 
peritonitis of either pneumococcic or strep- 
tococcic origin has frequently been made 
during this time and premature operation 
thereby avoided. 

The technic of the operations in this 
group has not varied much from that in the 
previous one, except that in that group a 
right rectus incision was used in 95 per cent 
of the cases, whereas in this group it was 
employed in only 7 per cent. A McBurney 
incision was used in 93 per cent of this 
series. This incision provided a more direct 
approach to the diseased appendix together 
with less trauma to the uninfected portions 
of the peritoneal cavity. In cases in which 
drainage is employed it decreases the 
chance of the drain lying in contact with a 
clean loop of intestine, as was frequently 
the case when a right rectus incision was 
used. The method of handling the stump is 
about equally divided between inversion 
and simple ligation. The condition found 
at operation frequently decides this proce- 
dure. In cases in which drainage is expected 
to be extensive, we have continued to be 
enthusiastic with the practice whereb)'^ 
only the peritoneum is closed with inter- 
rupted sutures down to the drain and the 
remaining layers of the abdominal wall left 
open to be packed looselj'^ with vaselined 


gauze. More recently, in patients present- 
ing evidence of early peritonitis in which 
the fluid is turbid but not actually puru- 
lent, we frequently close the peritoneum 
without drainage and leave the other layers 
of the abdominal wall open. To date we 
have had no reason to regret this procedure 
but our experience has been insufficient to 
comment positively on its value. 

In eight instances in this series the 
appendix was not removed at the time of 
operation. These were all in patients who 
presented large thick-walled abscesses, and 
drainage was instituted attempting to 
preserve as much as possible nature’s 
architecture of the cavity. Seven of these 
children recovered and one died. Of the 
seven who recovered four returned in about 
three months for appendectomy. Two have 
been lost to follow-up and the other one is 
sj’mptom free. We always advise the 
parents that the appendix has not been 
removed and urge its removal within a few 
months. 

Anesthesia. In 1935, the anesthesia 
department at Bellevue Hospital was 
reorganized under the directorship of 
Dr. E. A. Rovenstine. All anesthesias are 
administered by the physician-anesthetists 
under his direction. No fixed opinion is 
held as to the best anesthesia for appendec- 
tomy but consideration is given to the 
physiologic disturbances that are present. 
Every patient is individualized as to the 
proper anesthetic procedure. Children six 
3'ears of age and over are prepared with 
morphine and atropine or scopolamine, 
whereas infants and 3'ounger children 
receive atropine onl^f. The carbon dioxide 
absorption technic is usually eroploj'ed 
since with its proper application ox^'gen 
want and carbon dioxide excess are elimi- 
nated, respirations are more like those of 
normal sleep and adequate relaxation is 
secured with a minimum of agent. Ether 
and C3'clopropane are the drugs most often 
emplo3'ed and nitrous oxide is used only for 
induction. 

During operation the air\va3' is kept 
unobstructed; the status of the circulation 
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is followed at short intervals with deter- 
minations of the blood pressure and pulse 
rate. Treatment is immediately instituted 
to prevent serious consequences from such 
emergencies as circulatory collapse, vomit- 
ing, excessive mucus or increasing bodj' 
temperatures. 

We are convinced that the advances 
made by the anesthesia department played 
a big part in our lowered mortality rate as 
well as the improvement in morbidity. 
Postoperative pulmonary complications 
have been reduced to a minimum. No 
patients has been lost on the table, and 
none of the deaths in this series can be 
attributed in any way to the anesthesia. 

In the previous group of patients twelve, 
or one-third of the thirty-six deaths, oc- 
curred within twenty-four hours after 
operation. One patient died on the operat- 
ing table, one died within twelve hours of 
shock, and in all the others profound 
toxemia was noted, with several expiring 
before reaction from anesthesia was com- 
plete. We believe that with the present 
preoperative care aimed at correcting 
fluid balance, together with the improved 
methods of anesthesia, many of those 
deaths might have been averted. 

The postoperative management of these 
children has not changed materially except 
that we are defmitelv more alert in watch- 
ing for clinical and laboratory evidence of 
fluid imbalance. There is also a tendency to 
the earlier use of the Levin tube, more as a 
preventive of distention than as a cure for 
long continued distention, as was the prac- 
tice in the earlier days. Blood transfusions 
have been administered more freely. Oxy- 
gen therapy has been employed in a few 
cases in which there was extensive peri- 
tonitis. The sulfonimide drugs have been 
used in the majority of cases with spreading 
peritonitis and, more recently, in a few 
instances we have used sulfanilamide 
locally in the peritoneal cavity and in the 
operative wound. We have not been im- 
pressed with this drug as influencing the 
course in any of these patients. However, it 


has been used in too few to draw definite 
conclusions. 

The number of days in the hospital has 
been reduced in this series as compared to 
the old, the previous group having re- 
mained in the hospital on an average of 
21 days, whereas in this group it was only 
15.6 days. We believe this can be chiefly 
attributed to the use of the McBurney 
incision in addition to the fact that in a 
larger percentage of the patients the 
appendix was not perforated at the time of 
operation. 

Unperjorated Group. There were 195 
cases, or 66.5 per cent of the series, in 
which the appendix was not perforated at 
operation. These children had been ill on 
an average of 27 hours at the time of admis- 
sion, and an average of 6.8 hours transpired 
from admission to operation. One death 
occurred in this group. 

C.-vsE I. T. N., a white, female, age nine, 
complained of generalized abdominal pain and 
vomiting for four hours. She had suffered three 
previous similar attacks. There was local 
tenderness over McBurney’s point. Her tem- 
perature was 99°F.; leukocytes 13,100, 89 per 
cent polymorphonuclears. She had a mild 
head cold but appeared in good general con- 
dition. She was operated upon within t\^o hours 
of admission. An acute, unperforated appendix 
covered with fibrin was removed through a 
McBurnej- incision, the stump being inverted. 
A small rubber dam drain was inserted down 
to the peritoneum at the lower angle of the 
wound. The fever rose to io 3 °f. within twenty- 
four hours and remained high. Distention be- 
came marked on the third da^'. All sutures were 
removed and extensive fascial slough was 
present on the fourth day. The Wangensteen 
suction apparatus was used together with hot 
stupes and repeated enemas. She died on the 
thirteenth postoperative day, apparently of 
diffuse peritonitis. 

Abscess Group. Twenty-six patients pre- 
sented abscesses at the time of operation, 
which was performed on an average of 14.7 
hours after admission. These children were 
admitted eighty-eight hours after the 
onset of their disease, which is a marked 
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reduction from the one hundred forty- 
seven-hour average in the same group of 
the previous series. One fatality occurred in 
this group. 

Case ii. L. P., a male, age nine, had been 
ill five days with abdominal pain which at first 
was general and later became localized. He 
had not vomited. A previous similar attack 
had occurred one month earlier.' A cathartic 
had been administered in this instance. His 
temperature was ioo.6'’f.; Icukocj'tcs 12,700, 
83 per cent polymorphonuclears. The abdomen 
was moderately distended. Tenderness and 
rigidity were localized to the right lower 
quadrant. Through a McBurncy incision, a 
thick-walled abscess was found in the right 
gutter. No attempt was made to remove the 
appendix but the abscess was drained and the 
abdominal wall left open. After operation, 
distention persisted, drainage was never satis- 
factory and on the ninth day the temperature 
rose to io6''f. An ileostomy was then performed 
but no drainage was obtained. He expired on 
the twelfth postoperative day. Autopsy re- 
vealed a diffuse peritonitis. 

Spreading Peritonitis. Seventy children 
in this series presented spreading peritoni- 
tis at the time of operation. This was 24.5 
per cent of the entire group, which is the 
same proportion with this phase of the 
disease as was noted in the previous series. 
These patients were admitted on an aver- 
age of thirty-four hours after the first 
symptom was observed, and six and eight- 
tenth hours was consumed in preparing 
them for operation. There were one opera- 
tive and two nonoperative deaths in this 
group, a mortality'^ rate of 4.2 per cent. 

Case hi. T. V., a white, male, age ten, had 
suffered generalized abdominal pain without 
localization and vomiting lor eightj'-two hours. 
He had been given a cathartic and repeated 
enemas. His temperature was ioi°f.; leuko- 
cytes 18,200, pofymorphonuclears 82 per cent. 
He was dehj'drated and his abdomen was dis- 
tended. There was generalized abdominal 
rigidity. A mass was palpated by digital 
examination of the rectum. A gangrenous per- 
forated appendix with spreading peritonitis 
was found at operation, a right rectus incision 
being employed. A drain was placed into the 


pelvis and one into the right gutter, the peri- 
toneum being closed about the drains. The rest 
of the abdominal wall was left open. The 
course was rapidly downhill, with high fever, 
uncontrollable distention, and rapid respira- 
tions and death occurred on the fifth post- 
operative da}'. No necropsy was obtained but 
death was obviously due to diffuse peritonitis. 

Nonoperalirc Deaths. Case iv. B. C., a 
white, female, age two and one-half years, had 
had a severe cold with cough for two weeks. 
For forty-eight hours there had been anorexia, 
vomiting and fever. No history of pain could 
be elicited. Her abdomen was rigid throughout. 
Her temperature was io3.6°f.; pulse 144; 
leukocytes 18,800, falling to 8,800 in twenty- 
four hours. She was dehydrated and toxic. 
The patient did not improve with infusions, 
transfusion and sulfanilamide therapy but 
became rapidly worse, dying fifty-seven hours 
after admission. Necropsy revealed a general 
peritonitis with a ruptured appendix lying in 
an abscess cavity in the right gutter. One 
naturally- speculates as to the result had drain- 
age been instituted within a few hours after 
admission. From the rapid downhill course 
presented by this infant it is doubtful that 
operation would have infiuenced the outcome. 

Case v. A. F., a white, female, age six, had 
had generalized abdominal pain and yom.tmg 
for fifty-six hours previous to admission. Her 
temperature was i04°F.; pulse 130; leukocnes 
19,000, 86 per cent polymorphonuclears. The 
abdomen was distended and rigid throughout 
The father refused to allow operation in this 
instance. Morphine sulfate in g*"- 8oses was 
administered every four hours. Infusions, one 
transfusion, and sulfanilamide were given. A 
peritoneal tap revealed a Gram-negative bacil- 
lus. She died in fort\'-six hours, the course being 
progressively downliill. Autops3' revealed a 
generalized peritonitis, the tip of the appendix 
being gangrenous and perforated. There had 
been no attempt at an\' localization. 

Complications. The convalescence of 
these patients has been noticeably smoother 
than in the previous group. Serious com- 
plications have been few. Pneumonia oc- 
curred in only two patients, and one of the 
older children had a definite atelectasis. 
AH of these recovered. Retention of pus in 
the pelvis occurred in eleven instances. All 
of these recovered without any secondarj 
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operative procedure, most of them draining 
through the original drainage sinus. Four 
of these drained spontaneously through the 
rectum. All of them were treated with hot 
rectal irrigations, twice daily, in addition to 
poultices or stupes to the abdomen. 

A fecal fistula occurred in one patient, 
which closed spontaneously. This patient 
also developed a phlebitis of the right 
saphenous vein but was discharged in 
good condition on the thirtieth da}’ after 
operation. 

Partial dehiscence occurred in two pa- 
tients in both of whom only the peritoneum 
had been closed. In one instance a loop of 
small intestine presented and was packed 
back Avith A'aselined gauze. The wound 
healed firmly. In the other case through- 
and-through silk sutures were used after 
the small intestine and omentum were 
replaced. The Avound in this patient AA’as 
healed on discharge but the case has been 

O 

lost to follOAA’-Up. 

Retention abscesses haA’e continued to 
be a common complication. They occurred 
in fifteen instances in Avhich the Avound had 
been closed A\ ithout drainage, necessitating 
opening the AA’ound AA-idely doAvn to the 
fascia. In one of these patients there Avas a 
large abscess in the right iliac fossa. There 
Avere 135 patients Avho Avere closed Avithout 
drainage. We, therefore, had an infection 
rate of ii.i per cent as compared to 25.6 
per cent in the old series. In eleA’en in- 
stances among thirty-eight cases, in AA’hich 
there had been a small drain placed doAA’n 
to the peritoneum, it Avas later necessary 
to open the A\ound for more adequate 
drainage. 

In one patient in Avhom a McBurney 
incision Avas used and the AAOund left 
open, a seA’ere hemorrhage occurred about 
tAventy-four hours later. The AA’ound AA’as 
packed. Four transfusions Avere adminis- 
tered, and he Avas discharged AA’ith the 
Avound completely healed on the thirty- 
sixth day. One child sufl'ered a seA’ere iodine 
burn of both groins. 

Folloiv -up. We Avere successful in fol- 
loAving 80 per cent of our patients in the 


FolloAA’-Up Clinic. In this series there haA’e 
been three postoperatlA’e herniae. In four 
instances a bulge and slight Aveakness Avere 
noticed during the first feAv months of 
obserA’-ation, only to disappear at the end 
of the year. Since 1926, AA’e haA'e been 
successful in folloAving 220 patients in 
AA’hom only the peritoneum Avas sutured 
doAA’n to the drain at the time of operation. 
There haA’e been seA’en herniae in this 
group, an incidence of 3.1 per cent. During 
that same period, 187 patients haA’e been 
folloAved-up in AA’hom drainage Avas insti- 
tuted by the old method, namely, the 
suturing of all layers of the abdominal AA’all 
doAvn to the drain. Eight herniae Avere 
noted among these, an occurrence rate of 
4.2 per cent. 

SUMMARY 

Taa’o hundred ninety-three children suf- 
fering from acute appendicitis haA’e been 
analyzed. FiA^e deaths occurred in this 
group, tAvo of Avhich Avere nonoperatiA’e. 
This is a marked reduction in death rate as 
compared to preA’ious reports from the 
same serA’ice. Among the outstanding 
reasons assigned for the loAvered mortality 
rate are: (i) earlier hospitalization; ( 2 ) 
feAA'er cathartics; (3) more preoperatiA’e 
care aimed at correcting fluid balance, 
especially in toxic deh^’drated patients 
AA’ith eA’idence of spreading peritonitis; 
(4) better anesthesia and (5) the use of the 
McBurney incision. This incision is like- 
AA’ise belieA^ed to haA^e been the chief factor 
in reducing hospital stay from tAA’enty-one 
days in the preA’ious report to fifteen and 
six-tenth days in this series. Further folloAV- 
up obserA'^ations in cases in which drainage 
AA’as employed and in Avhich only the peri- 
toneum Avas sutured is reported, Avith a 
decreased incidence of hernia in this group. 
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T he trend toward high resection for 
ulcer is justified b}' the increasingly' 
favorable long range results as com- 
pared with those following lesser opera- 
tions, together with a lowering mortality 
rate as wider experience is obtained. 

This series of forty'-four cases is reported, 
not because of any' excellency' of results, 
but to suggest certain factors which we 
believe have enabled us to operate upon 
these patients more safely'. It is recognized 
today that our medical colleagues can treat 
successfully over 85 per cent of duodenal 
ulcers. It is with the small fraction who 
cannot be relie\'ed by' conservative meas- 
ures that we are concerned. 

It is constantly' asked why' some cases 
are so resistant to treatment when the 
great majority' are controlled. We cannot 
answer this question completely'. Possibly 
all would be amenable to a rigid regime 
instituted early' in the disease. However, 
the local duodenal pathological condition 
seen at operation is enough to explain such 
resistance. In all of the patients upon whom 
I have operated for this reason there has 
been a more or less extensive duodenitis 
with an open ulcer appearing only' as an 
area of greatest acuteness, ^^^ithout excep- 
tion all have been adherent to the pancreas. 
The wall has been thickened and stippled 
over a wide area. 'When the duodenum has 
been opened, the rugi have appeared less 
free, thickened, often the entire mucosa 
looking much like granulation tissue. 

These duodenal walls may be compared 
to the leg which has been the site of re- 
peated varicose ulcerations or to one which 
has healed after being severely burned. 


Slight trauma which would go almost 
unnoticed on the normal leg will produce a 
stubborn ulcer. I believe we should quit 
thinking and saying “This patient’s ulcer 
has become active again.” It is in all 
probability' not the same ulcer. He has a 
new ulcer in that chronically' diseased duo- 
denum. Part of this pathological condition 
is due to repeated ulceration and healing 
with deep scar tissue replacement. Multiple 
ulcers are not uncommonly' observed. In 
one patient operated upon recently the 
probable location of two previous perfora- 
tions could be seen and there was an active 
ulcer on the posterior wall. In ten cases of 
resection in which the patients had had free 
perforations an active ulcer was present 
posteriorly'. 

It is suggested that all of these indi- 
viduals who cannot be maintained in 
reasonable health and comfort by the 
internist have such irreversible pathological 
changes in the duodenal wall, and espe- 
cially' over the pancreas, that the slightest 
exciting cause will produce an ulcer which 
can be healed only' with great difficulty, if 
at all, and with further damage to the wall. 

I do not know why some reach this 
unfortunate state, but it is easy to see why 
they' can find relief only' at the hand of the 
surgeon. Appreciation of this existing con- 
dition is necessary to a wise choice of 
surgical procedure. 

Since the internist has treated ulcer with 
such a high measure of success, we surgeons 
will do well to consider what he does and 
seek to emulate it. There are four local 
conditions which he considers and attacks 


more or less directly' by \'arious means. 

From the Department of Surgerj-, Waj-ne University College of Medicine. Read before the Central Surgical 

Association, Ann Arbor, Februarj- 28, 1941. 
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These conditions are (i) pylorospasm, (2) that since these results must largely be 
hypermotility, (3) hypersecretion, and (4) obtained indirectly they are apt to be more 
hyperacidity. (Fig. i.a.) If these can be or less incomplete. That this is true is 


A- B. 





Fig. I. PS, pylorospasm; hm, hypermotility; ns, hyper- 
secretion; n\, hyperacidity. Depth of shading suggests 
degree of hyperacidity and hypersecretion, a, the stomach 
with active duodenal ulcer; b, after pyloroplasty; c, 
after gastrojejunostomy; d, after resection, which re- 
moves all factors. 


continuously controlled, the ulcer usually 
heals and does not recur as long as this 
control is maintained. 

How are these four treatment demands 
met by our standard operative procedures? 

I. Pyloroplasly is a fairly commonly 
performed operation. (Fig. ib.) This, it 
would seem, certainh' once and for all 
eliminates pylorospasm by destroying the 
pyloric sphincter. One who has seen many 
stomachs, particularly under spinal anes- 
thesia, has noted the spasm of the pre- 
pyloric area, and is justified in wondering 
just how much is actually accomplished by 
the average pyloroplasty. Finney and 
Horseley must have had this in mind when 
they devised their operations for both 
insisted that the incision be carried well up 
into the prepyloric portion of the stomach. 

In addition to the elimination of pyloro- 
spasm, pyloroplasty is supposed to meet 
the other indications by permitting free 
back flow of alkaline duodenal contents to 
reduce aciditv, and bv the unobstructed 
wide opening which removes some of the 
reason for hypermotility as well as the 
eftects of hypersecretion. It can be seen 


evidenced by the failure of pyloroplast}'- to 
cure the patient in too many cases. We 
have found ulcer recurring just a little 
further down beyond the old suture line. 

In the presence of the duodenal patho- 
logical condition existing in these patients, 
it is an extremely optomistic surgeon who 
will expect this operation either to be 
satisfactorily performed or to give perma- 
nent relief. 

If there is truth in the Edkin’s hypoth- 
esis of an acid stimulating hormone in the 
antral mucosa, pyloroplasty leaves the 
patient no better off as far as his acid is 
concerned. 

2. Gastrojejunostomy is supposed to elim- 
inate vicariously the effects of pylorospasm 
as a result of the short circuit, and meet the 
other indications in much the same wa}^ as 
pyloroplasty, that is, by intragastric re- 
gurgitation and freer emptying. (Fig. ic.) 
This again is an indirect means of attacking 
the problem. It is notoriously ineffective 
in the presence of high acidity and the 
absence of obstruction. Too often the 
patient is given a jejunal ulcer and his 
second state is worse than the first. He will 
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devoutly wish he had his duodenal ulcer 
back instead. 

3. High resection completely eliminates 
all of these factors directly and perma- 
nently, and is, I believe, the only \va.y in 
which most patients can be permanently 
cured. (Fig. id.) In the occasional case in 
which jejunal ulcer is reported following 
this operation, there is often doubt as to 
whether resection has been high enough. 
One should not be satisfied with removal of 
less than three-fourths of the stomach. All 
of our cases have been followed and no 
jejunal ulcer has occurred thus far. 

Part of our duty is to improve our results 
individually and collectively. To this end 
I am confessing certain errors in technic 
and judgment. In fort3'^-four resections for 
ulcer there were six deaths, a mortalitj' rate 
of 13.6 per cent which is entirely too high. 
That we have profited by these mistakes is 
shown by the fact that in our last twenty- 
nine resections for all conditions there have 
been only two deaths,* one of which oc- 
curred in a man eighty years old with 
cancer. 

The first death was due to breaking 
down of the anastomotic suture line. At 
that time onlj"^ two rows of sutures were 
being used. Since then a third has been 
added and this disaster has not recurred. 
The VonPetz clamp has been of major 
value in facilitating high resections. The 
second death was due to poor judgment in 
attempting to do an exclusion after division 
just through the pyloric ring. The duodenal 
pathological condition described above was 
present and one should not expect it to 
hold. It did not hold. The next was some- 
what similar in that not enough duodenal 
wall was separated from the pancreas to 
make closure of the stump secure. We have 
since learned to place a finger inside the 
duodenum as a guide when this dissec- 
tion is difficult. Another fatal case presents 
an interesting question. There was a small 
fistula between the gallbladder and the 
duodenum. The gallbladder wall appeared 

* On Januarv 7, 1942, forty-two consecutive resec- 
tions for ulcer had been completed with one de.nth. 


quite normal and the opening in it was 
inverted and closed. It opened, a sub- 
diaphragmatic abscess formed and was 
drained, but death occurred two months 
later from a liver abscess. If the gallbladder 
had been removed or drained or even had an 
exclusion been done, this patient would 
almost certain!}' be alive. 

Two of the six deaths were caused by 
pulmonar}' complications, one on the 
seventh daj' due to pneumonia, the other 
on the thirtieth da}' due to multiple pul- 
monary abscesses following massive atalec- 
tasis. Both of these cases had intratracheal 
anesthesia. This method was used in eight 
of this series with seven major respiratory 
complications and three deaths. In one, 
however, the primary cause was abdominal 
and is described above. Intratracheal anes- 
thesia has not been used since and no 
pulmonary deaths have occurred. I do not 
wish to decry the method which is invalua- 
ble in certain conditions, but in my hands 
it has been followed by a prohibitive rate of 
respiratory complications. 

Twenty patients, or 45.4 per cent of this 
series, had had together twenty-seven 
previous operations for ulcer. There were 
twelve closures of acute perforations (two 
had had two), six gastrojejunostomies (one 
case had had two), three pyloroplasties, 
two degastroenterostomies, one antrumty- 
tomy, one excision of ulcer, one partial 
cholecystectomy and one exploration with 
appendectomy. Five of the six deaths 
occurred in this group. 

There are seven resections for exclusion 
with one death referred to above. In the six 
recoveries the antral mucosa was not 
removed. All are clinically well, one after 
four years, the others for a shorter time. 
Three have shown no free acid after alcohol 
or histamine stimulation. We have not yet 
succeeded in getting determinations in the 
others. These results do not tend to support 

the Edkin’s hypothesis, but the time follow- 
ing operation is admittedly too shorty for 
final conclusion. While we think the patient 
is safer with the pylorus and the first 
portion of the duodenum removed, when 
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the risk seems too great we shall probabh* 
continue to do an occasional resection for 
exclusion, adding, however, excision of the 
antral mucosa. 

The operation has been completed with 
antecolic anastomosis without enteroenter- 
ostoniy seventeen times. The patient who 
developed liver abscess is the only death in 
this group. In addition, seven have been 
done following resection for carcinoma. All 
have had good functional results, including 
the one who died tAvo months later. The 
first one Avas done six years ago. A^-ray 
studies in eight of them haA’-e shoAvn no 
tendency toAvard stasis in the proximal 
loop. It has been hard for surgeons to get 
aAA'ay from the idea that graA'itA' plays an 
important role in the forward moA^ement 
of intestinal contents. If the terminal ileum, 
cecum and ascending colon haA-e no diffi- 
culty in transporting their load from the 
bottom of the peKds to the hepatic flexure, 
Avhy should Ave question the abilit}' of the 
Jejunum to do much less? In tAventy-four 
cases the anterior anastomosis has func- 
tioned AA'ith complete satisfaction. It is 
simpler, easier, and therefore more quickly 
done. The difficulty of attaching the trans- 
A'erse mesocolon to the stump of the 
stomach after a high resection is eliminated, 
together AA’ith the possibility of proximal loop 
obstruction. Should subsequent operation 
be necessary the problem is much simpler. 
This AA’as experienced in one patient AA’ho 
had had an antruniectomy and anterior 
anastomosis. We operated three years later 
for jejunal ulcer AA’ith much less difficulty 
than a posterior anastomosis aa’ouH haA’e 
caused. We belieA’e at present that there are 
only three situations in Avhich retrocolic 
anastomosis may be preferable; First, 
AA’hen resecting for jejunal ulcer folloAA’ing 
posterior gastrojejunostomy in AA’hich 
the opening in the transA’erse meso- 
colon is alread}’ present; second, Avhen 


there is an unusually long transA’erse 
mesocolon, and third, AA’hen the jejunal 
mesenterj’ is usually short. In some of the 
first the anterior method AAnll be preferable. 

Restoration of gastroduodenal continu- 
ity by some form of the Billroth i method 
has not been used in any cases of ulcer, 
though Ave haA^e occasionalh^ used it in 
cancer. The duodenal pathological condi- 
tion increases the immediate operatiA^e risk 
as Avell as that of recurrence. The tempta- 
tion must also be present to remoA^e less of 
the stomach to facilitate the operation and 
preA’ent tension. 

There still exists much difference of 
opinion as to the best plan for the surgical 
treatment of ulcer and also in detail of 
technic. I close b}^ making a plea that 
results be reported frank!}’, the bad, Avhich 
AA’e hesitate to publish, as Avell as the good. 
Only in this Avay can Ave reach the goal of 
reasonably safe, permanently curatWe sur- 
gery in the ulcer patient. 

SUMMARY 

1. ExtensRe duodenitis is suggested as 
the reason some patients cannot be con- 
trolled on a medical r%ime. 

2. The ability of standard operations to 
relieA^e pylorospasm, hypermotility, hyper- 
secretion and hyperacidity, Avhich is the 
aim of medical treatment, is discussed. 
Resection alone completely fulfils these 
requirements. 

3. Errors in technic and judgment are 
described, correction of Avhlch has reduced 
the mortality rate. 

4. Resection for e.xclusion has given 
good results and is recommended for those 
patients in AA'hom complete resection carries 
too great a risk. The prepyloric mucosa 
should be remoA^ed. 

5. Antecolic anastomosis AA’ithout jejuno- 
jejunostomy is the method of choice in the 
majority of cases. 





CONTINUOUS SPINAL ANESTHESIA* 
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I N 1940, Dr. W. T. Lemmon, of Phila- 
delphia, published his first work on 
spinal anesthesia by the continuous 
method. Research conducted on monkej's 
had shown him certain factors which he 
believed were true. The first of these factors 
was a new insight into the “fixation” of 
solutions. Lemmon demonstrated spinal 
anesthesia of a certain dose of one hour’s 
duration in a monkej- and then withdraw- 
ing the same amount of solution he had 
injected, he obtained the same length and 
degree of anesthesia in a second monkey 
after he had injected this dose into its 
subarachnoid space. He believed that only 
a small amount of the total injected solu- 
tion in ordinary spinal anesthesia was being 
used and that the balance of this solution 
was not taken up by the nerves in the 
subarachnoid space until former fractions 
had been used up. The unused balance was 
idle until used and was subject to absorp- 
tion by the circulation around the arach- 
noid which in turn produced the toxic 
effects often noted during “one injection” 
spinal anesthesia. He believed that a 
greater amount of the drug does not neces- 
saril}' give a greater intensitj^ of anesthesia, 
i.e., 500 mg. novocain does not give more 
intense anesthesia than 50 mg. over a given 
period of time. 

The second factor was in the use of 
drugs. It is well known that the best drug 
for- spinal anesthesia is novocain (ester of 
beta diethyl amino ethanol) based on its 
comparable low toxicity. Using toxicity of 
cocain as a standard of comparison (i) 
novocain is one-quarter as toxic, metycain 
three-quarters, pontocain three to five 
times more and nupercaine five times more 


toxic. The onlj’ disadvantage of novocain 
was its short duration of action. Pontocain 
and nupercaine were used in spite of their 
greater toxicity because of their prolonged 
action. By the continuous spinal method 
the disadvantage of novocain’s short action 
is overcome as well as the possibility of 
producing toxic effects bj’^ injecting a 
greater amount of solution than can be 
utilized by the ner\'ous tissue in the 
arachnoid in a given length of time. 

Lemmon believed that the preanesthetic 
medication of the patient was as important 
as the anesthetic itself. He states: “must 
premedicate sufficiently: it is malpractice 
to do othenvise.” The usual procedure we 
employ based on the age, weight,^ and 
metabolic activity of the patient is as 
follows: 

The adult patient of 150 pounds and 
normal metabolism is given 3 gr. of penta- 
barbital sodium the night before operation 
and this is repeated the following morning 
three hours before operation. No patient 
who is to have a spinal anesthesia should he 
denied a barbiturate unless there is a verj' 
definite contraindication, such as a known 
idiosyncrasy. One outstanding property^ of 
the barbiturate in this field is its protection 
against toxic reactions from anesthetic 
drugs. It diminishes the risk, suppressing 
the convulsions, and the interference with 
the respiration bj’ the cocain series of 
drugs. One hour before operation P 

pantopon is given. Pantopon is used m 
place of morphine sulfate because the 
incidence of nausea and vomiting during 
anesthesia is less with this drug than with 
morphine. It has also been found that 
pantopon produces a greater narcosis than 


* From the Department of Anesthesia, St. Peter’s Hospital, Brooklyn. 
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morphine. We combine scopolamine hj'dro- 
bromide (levo-scopine tropate) with this 
opiate in the proportion of 25 to i. The 
combination of pantopon and scopolamine 
in ratio of one to twenty-five has its maxi- 
mum action in one and one-half hours and 
lasts three to five hours when effects on 
circulation, respiration and analgesia are 
considered. The variable results following 
injections of scopolamine can be explained 
by the fact that the commercial product 
contains four alkaloids: (a) A laevorotatory 
alkaloid which has a sedative and amnesic 
effect; (b) a dextrorotatory alkaloid which 
has a stimulant or excitant effect; (c and d) 
two isomeric alkaloids with variable effects. 

It is, therefore, most important to be cer- 
tain in premedication that the scopolamine 
used contains the pure laevorotatory alka- 
loid alone. Scopolamine is preferred to 
atropine because of its cerebral depressing 
action especially when used with an opiate. 
Secretions are dried about equal!}' as well. 
During the course of the operation opiates 
are given, with or without scopolamine if 
the nervous state of the patient demands it. 
These drugs may be given intramuscularly 
or, if quick action is desired, intravenously; 
and the injections are repeated if necessary 
to produce the proper somnolent state of 
the patient which should obtain during 
spinal anesthesia. 

Lemmon has developed special needles 
and tubing for his method. A special mat- 
tress is also in use. This mattress has a gap 
in the side for the accommodation of the 
needle. The needles are made of a special 
alloy which allows great malleability. No 
stylettes are used with them, but they have 
an extra opening on the side of the bevel to 
compensate somewhat for this disadvan- 
tage. All punctures are done in the lateral 
prone position and the usual interspace 
chosen is betAveen the lumbar third or 
fourth. However, the interspace chosen 
does not bear the same relation to height of 
anesthesia in this method as in ordinary 
spinal anesthesia methods because you may 
get the solution higher by repeated bar- 
botage and by forceful injections. 


One per cent novocain with ^'4 gr. of 
ephedrine are used for a skin Avheal. A 
spinawl is then used to puncture the skin 
and the muscles of the vertebral column 
because the malleabllitv of the needles is 
such that they cannot perforate these 
heavy barriers without danger of extreme 
angulation. A No. 18 needle is generally 
used and inserted through the puncture 
wound made by the spinawl. On reaching 
the dura a greater sense of resistance is felt 
here because of the comparable dullness of 
the malleable needle. The needle should be 
held short to prevent bending on insertion 
through the skin. On puncturing the dura a 
10 cc. Luer-Lock svringe is attached to the 
needle and 10 cc. of spinal fluid is with- 
drawn. The spinal fluid is then mixed with 
the novocain to make the desired solution 
concentration. A 5 per cent solution is 
generally employed for upper abdominal 
work, a 3 per cent solution for lower 
abdominal work and a i or 2 per cent solu- 
tion for breast or intra thoracic work. If an 
additional quantity of solution is desired, it 
may be made up either with distilled water 
or with spinal fluid which may be with- 
drawn through the syringe and mixed with 
more novocain. After the solution is made 
to the desired percentage the syringe con- 
taining it is connected to two feet of rubber 
tubing with a narrow lumen which just 
holds 2 cc. of solution. After filling the 
lumen of the tube it is connected to the 
needle in the spine and slight barbotage is 
effected to determine if there is a free flow 
between the subarachnoid space and the 
syringe. If the flow is free, a fractional 
amount is injected into the subarachnoid 
space, the patient returned to the supine 
position and kept flat for abdominal work 
and in the Trendelenburg position for 
chest work. After return to the supine 
position the flow is checked again to deter- 
mine if it is free; if not, the needle is given a 
half-turn in an effort to do so. The flow of 
fluid from the subarachnoid space to the 
syringe must be free for best results of this 
method and to insure control of the anes- 
thesia which is another advantage of the 
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mellind. riie hei'du of anesthesia is delcr- 
inined in li»e usual way by skin testinjt and 
one may ellect a hijdu'i' level by barbota'te. 
As the operation proeeeds fraetionai doses 
are added as needed (usually in 50 mp. 
amounts). Decrees of anesthesia as well as 
lenjith ofanesthesia are thus tibtained. .lust 
enoujih anesllietic ajtent (novoealtj) is 
added to produee the desired depth of 
anesthesia. Anesthesia is proiluced within 
two to ei|ihl minutes depending upon the 
hei<fht of anesthesia desired. Spinal fluid is 
absorbed and reformed si.\ to seven times in 
twenty-four hours; lienee, the novoeain 
injected is fairly rapidly removed from the 
subarachnoid sp.'iceand frequent replenish- 
ment is indicated. It h;is been found that ”o 
per cent of novocain disappears from free 
fluid in five minutes and only traces are 
present after thirty minutes. A moderate 
loss of fluid (20 to 2y cc. ) will be replaced in 
one hour. Phcnosulfophthalein injected 
into the .subarachnoid space has appeared 
in the urine in twenty-five minutes. 

It is to be emphasized that the term, 
“continuous," is misleading. “Fractional 
spinal anesthesia” would be more accurate. 
The term, “continuous," is productive of a 
concept of a long period of time whereas 
this method is adaptable to the shortest 
procedures as well as the longest. It is an 
unquestioned procedure in other modalities 
of anesthesia (inhalation of ether, intrave- 
nous barbiturates, etc.) in giving just 
sufficient amounts of the drug and no more 
or less to produce the desired depth of 
anesthesia. 

It is logical that the same procedure of 
fractional dosage should be used in spinal 
anesthesia and this method offers the 
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Breast 

I 

Gastrointestinal 

40 

Biliary tract 

15 

1 lernin 

20 

Gynecologic 

IS 

Amputation . . 

s 

Orthopedic . . 

s 

Genitourinary. . 

4 

Total.. . . 

. 105 


“modus o|)crandi." In one of our cases a 
dose of 30 mg. of novocain wa.s necessary 
for the surgical treatment of a fibroma of 
the leg which took a relatively short time 
to com()!ete (twelve minutes). On the other 
hand, a radical breast amputation lasting 
three hours recpiired 1,020 mg. of novocain, 

fa.\SSl! lC\TION' OI- OnnUATIONS 

Jiadicitl Breast ( i ). The time during 
which the operation was performed lasted 
three hours and 1,020 mg. of novocain was 
used. 

(tastroinlesliiial (.{O). 

Aixlntiiiii.i! pcriinMl ri^tclions 5 

Ri'iciiiio nf c.'irifrr i>f ci)!(>n .'ind cdIds- 
«lt|!U 3 

Iti-MCliiiii of <Mncir of ci-ciini witli 
l\ SIS of :iilj.ic< nt ntiiii-sions i 

c\cliisiii!i with an.istomosis 
of sm;ill inli-stim-s - 

M\|>Ior.itor_\ Inp-irotomirs J 

Apptndfflollllrs 20 

ndicilis xNttli Ifio.il pivilonilis 3 

The time during which the operation 
was performed lasted thirty-five minutes to 
three and one-half hours, using "j to 430 
mg. of novocain. 

Biliary Tract (15). Exploratory Lapa- 
rotomies (4). 

Quicc-r of comnton duct witli mctast.id'i 2 
(;.'\iiccr of p.iiicrc.’is uitli mcUi'tasis 2 

Cholecystectomies (it). 

The time of operation was fifty minutes 
to two and one-half hours using 90 to 165 
mg, of novocain. 

Hernias (20). 

Ingiiin.-d hcrniorrlinphics 8 

Biititcr.il inguin.tl Iicrniorriiapliics 7 

Femoral licrniorrli.iphics 3 

Scrotni herniorrhaphies - 

The time of operation was forty-five 
minutes to two hours using 75 to 163 mg. of 
novocain. 

Gynecologic (15). 

Pelvic ’3 

Vaginal " 

The time of operation was one to two 

hours using 99 to 160 mg. of novocain. 
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Amputations (5). 

Lower Extremity 5 

The time of operation -svas tsventy-five 
minutes to one hour using 35 to 60 mg. of 
novocain. 

Orthopedic (5). 

Bone graft, for nonunion 5 

The time of operation was one and one- 
half to two and one-half hours using 100 to 
185 mg. of novocain. 

Genitourmarx'' (4). 


Prostatectomy 3 

Ureteral calculus i 


The time of operation was thirty minutes 
to two hours using 60 to 150 mg. of 
novocain. 

All the operations were begun and com- 
pleted under continuous spinal anesthesia. 

COMPLICATIONS 

The drop in blood pressure under con- 
tinuous spinal anesthesia was notably less 
than in other methods of spinal anesthesia. 
This probably is due to the relatively small 
amount of solution injected into the sub- 
arachnoid space at one time. The degree of 
blood pressure fall is generally directly 
proportional to the number of white rami 
anesthetized. The primary fall of blood 
pressure is caused by the progressive 
upward paralysis of the white rami, 
beginning at the third lumbar segment. It 
is negligible until a number of segments 
above this have been involved. Hence, the 
smaller amount of free solution in the sub- 
arachnoid space, the less amount is avail- 
able to anesthetize the rami. Our practice 
has been to give gr. of ephedrine before 
anesthesia if the systolic blood pressure is 
below 150 mm. of mercury. If above 150 
mm. of mercury, we give the spinal injec- 
tion first and the ephedrine a few minutes 
later. In only 3 per cent of our cases was it 
necessary to give additional ephedrine. The 
average variation of blood pressure was 
between 25 to 50 mm. of mercury. 

The criteria for wearing off of the anes- 
thesia are: (i) Intestines are less con- 
tracted; (2) abdominal muscular tone is 


regained; (3) patient complains of pain and 
discomfort; (4) a rise of blood pressure 
described by Dr. Lemmon as an indication 
of returning sensation was not constant in 
our series of cases. 

If alarming toxic symptoms develop 
from injection of the novocain solution, one 
can with the fractional technic withdraw 
the cerebrospinal fluid (about 3 to 6 cc.) 
and it has been noted that the nerves 
recover promptly from the anesthesia. 
have confirmed the above by withdrawing 
cerebrospinal fluid after operation in some 
of the cases while patients were unable to 
move their extremities under anesthesia 
and after withdrawal of cerebrospinal fluid 
the patients moved their extremities. 
Spinal anesthesia is maintained by the 
drug that is present in the cerebrospinal 
fluid; and Avhen the concentration of the 
drug falls below a definite level, the 
analgesia promptly wears off. 

In our series headache was an Incident 
in only 2 per cent. The theory that post- 
spinal anesthesia headache is due either to 
spinal leakage or meningeal irritation is 
pretty well refuted when it is considered 
that the needle is left in situ for as long as 
three hours. One of the most frequent 
questions asked is about the possible harm- 
ful effects of the needle remaining in place 
during the operation. The low Incidence of 
headaches absolves the indwelling needle 
from producing spinal leakage and menln- 
gismus. The incidence of infection of the 
skin, muscles or meninges was nil in our 
series, although in one case fecal material 
had collected about the needle and re- 
mained there for two hours due to the 
spilling of intestinal contents through a 
colostomy under the surgical drapes. 

In our series of cases, the incidence of 
urinary retention was 4 per cent. There 
were three instances of pulmonary atelec- 
tasis making an incidence of 3 per cent. 
There were no transient palsies or perma- 
nent paralysis. There were no vertebral 
arthritis. In making a survey of the litera- 
ture for fatality incidence, due to single 
dose spinal anesthesia, we have found the 
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lollowinp;: During the periods of 1929 to 
1936 there were 39,146 spinal anestliesias 
administered with 486 deaths or a fatality 
incidence of 3.2 per cent. Observations 
based on an experience of 13,136 spinal 
anesthesias carried out by the anesthetic 
stall of Toronto General Mospital during 
the periods 1930 to 1939, analysis reveals a 
death rate of i per cent. In a large series of 
15,652 administrations of spinal anesthesia 
in eighteen American hospitals, the imme- 
diate mortality (on the table) was 40 or 
about 1 : 500. Although the report in the 
literature presents such a wide variation in 
fatality incidence, we believe that the frac- 
tional technic of spinal anesthesia is the 
answer to the above disadvantage and 
problem of spinal anesthesia. 

SUM.MAHY .AND CONCIX'SIONS 

A method of spinal anesthesia is pre- 
sented which is considered to have definite 
advantages over “single dose” spinal 
anesthesia. The advantages are: (a) frac- 
tional injections’, (b) controllability; (c) 
decreased toxicity; and (d) regulated dura- 
tion of analgesia. 
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SUPRAPUBIC TROCAR DRAINAGE OF THE BLADDER* 


George Austen, Jr., m.d. 

Assistant Resident in Surgerj’, Peter Bent Brigham Hospital 
BOSTON, MASSACHUSETTS 


C OMPLETE or partial retention of 
urine in man is a frequent complica- 
tion of benign hyperplasia and of 
carcinoma of the prostate. In these patients 
the ultimate goal of therapy is, of course, 
the eventual removal of the obstructing 
prostate gland. However, the presence of 
urinary retention, whether acute or chronic, 
generally necessitates a preliminary period 
of treatment during which efforts must be 
directed principally toward (i) adequate 
drainage of the distended bladder, and (2) 
the prevention or control of infection of the 
urinary tract. A review of a group of pa- 
tients who entered the Peter Bent Brigham 
Hospital with prostatic disease and urinary 
retention served to emphasize certain 
fundamental facts regarding these prob- 
lems. As would be suspected, because of the 
age and poor general condition of the pa- 
tients for whom suprapubic cystotom}’^ 
was necessary, the morbidity and mortality 
in this group was higher than that in the 
group of prostatic patients in whom only 
drainage by catheter was needed. Yet a 
study of this latter group revealed that 
preoperative and postoperative complica- 
tions of the urogenital tract were not 
infrequent, were often of a serious nature 
and occasionally terminated in death. This 
was particularly true in cases in which the 
constant indwelling catheter had been 
emploA'ed. After making a more detailed 
review of patients in this group who had 
such complications, it was evident that in 
all cases in which the outcome was unfavor- 
able, there was only one constant finding, 
namely, every patient ran a septic course 
due to urinary infection, and in every 
instance this was apparently inaugurated 


or at least aggravated by some form of 
urethral instrumentation. 

Although the use of the urethral catheter 
has been recognized as an indispensable 
means of treatment in man}' cases of ob- 
struction of the bladder neck it has long 
been believed that it is not the ideal form 
of drainage. It is now known that the 
normal male urethra harbors certain bac- 
terial organisms, principally the micro- 
coccus and alpha streptococcus. As a 
result of the presence of a catheter in the 
urethra, with its attendant trauma, the 
growth of these organisms may be so 
promoted that there is initiated an active 
inflammatory process which may involve 
not only the urethra but also the bladder, 
and even one or both kidneys. Moreover, 
should a urinary infection exist before 
instrumentation, the employment of inter- 
mittent or continuous catheterization may 
serve only to intensify it. Any such infec- 
tion is a grave detriment to the satisfactory 
progress of these patients, particularly so 
when it occurs in individuals of an age 
group frequently suffering from generalized 
arteriosclerosis, myocardial disease, hyper- 
tension, diabetes, etc. Its control, even with 
the use of the newer chemotherapeutic 
agents, may be extremely difficult. There 
are other drawbacks to the use of the ure- 
thral catheter which often contraindicate 
its employment. The channel of the urethra 
may be so distorted by the obstructing 
prostate that a catheter cannot be intro- 
duced through it into the bladder; or once 
introduced, its presence may be intolerable. 
Also, in occasional instances, drainage 
by this means may be incomplete and 
inadequate. 


* From the Urological Clinic of the Peter Bent Brigham Hospital and the Laboratory for Surgical Research of the 

Har\\ard Medical School, Boston, .Massachusetts. 
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is the one devised by Kreutzmann.* This 
consists of a special needle No, 22 vire 
gauge and the usual trocar and cannula, 
the latter (No. 22 French) sufficient to 
admit a No. 18 French catheter. (Fig. i.) 

TECHNTIC OF PUNCTURE 

The technic of suprapubic puncture by 
this instrument is as follows: The supra- 
pubic region is sterilized as for a cystotoni}’. 
Under local infiltration anesthesia, a small 
vertical incision, to i cm. in length, is 
made throush the skin and fascia in the 
midline just above the symphysis pubis. 
The long needle is plunged inward and 
downward through this opening, passing 
just above and behind the symph^’sis. (Fig. 

2. ) When the bladder is entered, urine im- 
mediately trickles out of the needle. 
Should the intestine be perforated, gas will 
escape from the needle, but the ver}- small 
puncture wound so caused is not sufficient 
to produce leakage and peritonitis. The 
trocar and cannula are then passed over 
the needle, and with slight rotary pressure 
the entire instrument enters the bladder 
guided by the needle. The trocar and 
needle are then removed, and a No, 18 
French soft rubber graduated catheter is 
immediately passed through the cannula 
into the bladder. The cannula is then with- 
drawn, leaving the catheter in place. (Fig. 

3. ) A single silk suture passing through the 
skin edge and the wall of the catheter fixes 
the latter securely in place. A sterile dress- 
ing is applied and the catheter is connected 
to a sterile drainage system. Drainage is 
best when the tip of the catheter in the 
bladder lies approximately 12 cm. from the 
skin surface. At this level, cystoscopic ex- 
amination shows the intravesical end of the 
tube to be above the bladder outlet and 
just resting on the trigone when the bladder 
is slightly or moderately distended. Drain- 
age is also improved by cutting several 
extra holes at the intravesical end of the 
catheter. 

* Kreutzmann, H. A. R. An improved suprapubic 
trocar and cannula, J. L'ro!., 40: 341, 1938. 


In the present series of thirty-two pa- 
tients, twenty-nine had benign hyperplasia 
of the prostate, while in three instances 
the prostate contained carcinoma. Of 
the former group, twenty-two were free of 
other serious genitourinary' tract complica- 
tions, while one had an acute prostatitis, 
two had urethral stricture, two had acute 
and chronic pyelonephritis, one had a 
carcinoma of the rectosigmoid with local 
metastases and one had several vesical 
calculi. Of the three patients showing 
prostatic malignancy, one had no demon- 
strable metastases but moderately ad- 
vanced local extension of the growth, while 
the other two had roentgenographic evi- 
dence of metastasis to the spine and pelvis. 
The average age of the patients with 
benign hypertrophy' was sixty-seven years 
and of those with carcinoma sixty-four 
years. The average duration of symptoms 
in the former group was 4.7 years, and in 
the latter group 1.8 years. 

Twenty-three patients entered the hos- 
pital with acute urinary retention, while 
nine patients had chronic retention of 
varying degree. (Table i.) A number of the 
former group gave a history' of chronic 
retention of variable duration preceding 
the attack of complete obstruction. In the 
majority of cases with acute retention, no 
definite causative factor preceding this 
event could be determined, but in others 
some form of urethral instrumentation, 
either for diagnostic or therapeutic pur- 
poses appeared to have initiated this 
outcome. In one instance, a diagnostic 
cystoscopy was followed by' total obstruc- 
tion and signs of an acute urinary infection 
which required hospitalization. 

Of the entire group of thirty-two pa- 
tients, there were twenty-seven upon whom 
some form of urethral instrumentation had 
been performed prior to admission to the 
hospital. A history of fever and chills 
preceding entry was obtained in ten pa- 
tients; and in every instance the symptoms 
of infection were inaugurated by undue ure- 
thral trauma attendant upon attempted 
relief of obstruction or upon some otherwise 
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simple diagnostic procedure. Examination 
of these patients showed pus and bacteria 
in the urine. Cultures from the urethra were 



Fig. 3. Cannula in bladder and trocar removed, 
soft rubber catheter passed through cannula 
into bladder. 


taken in many of these cases, and in ap- 
proximately 40 per cent the organisms 
grown from the urethra and bladder were 
identical. It is of further interest to note 
that of the entire group, only four patients 
had a sterile bladder, and these were 
patients upon whom previous instrumenta- 
tion had not been performed. This fact 
emphasizes the danger attendant upon 
urethral instrumentation of any patient 
having acute or chronic urinary retention. 

In the majority of the cases, suprapubic 
trocar drainage was instituted soon after 
admission to the hospital and before anj' 
further urethral catheterizations were at- 
tempted. During the early part of this 
study, however, this form of procedure was 
not always followed; thus in five cases 
drainage was first obtained either b}' inter- 
mittent or constant urethral catheteriza- 
tion. But in every case trocar drainage was 
later instituted: in t%vo instances because 
of the development of an acute urethritis, 
in one because of a rising fever and signs of 
acute urinary infection, in another because 


of intolerance to the inlying catheter, and 
in the fifth case because a prolonged period 
of preoperative drainage was necessary and 
the patient was considered too poor a risk 
even for open suprapubic cystotomy. 
Bilateral vasectomy was usually done at the 
time of trocar drainage or during the period 
of drainage prior to operation. 

Excluding the three patients with malig- 
nant disease of the prostate, all of whom 
were inoperable from the standpoint of a 
possible cure, there were in the remaining 
group of twenty-nine patients three poor 
risk cases. These were elderly patients who 
entered the hospital in a moribund condi- 
tion, two in a state of coma, and all three 
showing signs of moderate or marked 
cardiac failure. In each case repeated 
urethral instrumentation had been carried 
out before admission to the hospital and on 
entry there was evidence of e.xtensive 
urinary tract infection. Immediate supra- 
pubic trocar puncture was performed and 
adequate drainage obtained. However, one 
patient died soon after entry with signs 
of cardiac and renal failure, while the other 
two, although improving sufficiently to 
undergo transurethral resection, died of 
bronchopneumonia and cardiac failure 
following operation. Death in each in- 
stance was due to factors not attributable 
to urinary sepsis or lack of adequate 
drainage. 

Excluding these three patients who were 
poor risks, but including the three patients 
with malignant disease, there remain for 
studj' twent^'-nine cases. In this group 
there were no preoperative deaths. The 
morbidity rate was correspondingly low 
and represents a distinct improvement as 
compared to that in a preceding series of 
patients with obstructing prostates who 
were drained with the urethral catheter. 
Following the trocar puncture and inser- 
tion of a catheter, there generally occurred 
a slight rise in temperature to 99° or ioo°F. 
for twenty-four to fortj'-eight hours, fol- 
lowing which the temperature returned to 
normal and remained so thereafter. Man\’ 
patients showed no febrile reaction at all 
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after this procedure, while several others urethritis or prostatitis. In contrast to 
had a somewhat sharper elevation of the rather frequent occurrence of epi- 
temperature than usual to ioi° or io2°f., did^miitis which is seen during the course 


TABLE I 



! 


Aver- 

i 

Retention 

Previous 

Instrumen- 

tation 

1 

Blood Nonprotein Nitrogen 

_ 


No. 
j of 
Cases 

Aver- 

age 

Age, 

age 
Dura- 
tion of 
Symp- 
toms, 
Yrs. 

Before Trocar 

After Trocar 

1 

Vrs. 

i 

1 

Acute 1 

1 

1 

Chronic 

Yes 

No 



Ele- ! 
vated 

i 

1 

Nor- 

mal 

1 

Benign hvpertropliv 

20 

67 

64 

4-7 

20 

9 

25 

m 

! 

12 , 

17 

i 

3* 

26 

r'firrinnnin .... j 

^ i 

I.S 

3 1 

0 

' 2 


I 1 


1 

3 


1 1 


1 ’ 1 


! 

H 

1 

y 1 

0 j 



* In 2 cases, NPN dropped from above 150 mg. per 100 cc. before drainiage to 50-75 mg. per 100 cc. after 
drainage, at which range it remained constant. In 3rd c.ase, NPN rose progressively above 120 mg. per 100 cc. 
and patient died of cardiac and renal failure on the third day after drainage. 


TABLE II 



Urinary Infection 
on Entry 

Diminution in 
No. of Pus 
Cells in Urine 
after Trocar 

Urine Culture 
before Trocar 

Urine Culture 
after Trocar 


Yes 

No 

1 es 

No 

Pos. 

Neg. 

Not 

Taken 

Pos. 

Neg. 

Not 

Taken 

Benien hypertrophy 

+ 12 
+ t 7 

4 

21 

8 

14 

3 

12 

15 

I 

13 

Carcinoma 

+ 2 

+ + I 
+ + + 0 

0 

3 

0 

I 


2 

2 


I 


but in such instances a normal level was 
again reached within three to four days. 
Of the group of patients who entered the 
hospital with a history' of preceding fever 
and chills following urethral instrumenta- 
tion, several of whom had been on inlying 
catheter drainage for varying periods of 
time, all showed a surprisingly' prompt 
return of the temperature to normal after 
the institution of suprapubic trocar drain- 
age. There Avas almost complete relief of 
bladder symptoms in all except a feAA% 
and these became asymptomatic folloAAung 
proper adjustment of the catheter or after 
local treatment of a preAuousIy existing 


of preoperatiA’e drainage by urethral cathe- 
ter, it is noteworthy that this complication 
AA'as not obserA'^ed in the present series of 
cases. 

As AAull be seen from Table ii, there AA^as 
relatiA^elyf little change in the bacterio- 
logical characteristics of the urine after 
suprapubic trocar drainage. Those patients 
AA'ho shoAved a groAA^th of organisms in the 
urine before this form of drainage Avas 
instituted continued to do so after drainage 
but to a less marked degree. The number of 
pus cells, hoAvever, Avas definitely dimin- 
ished in oA'er 70 per cent of the cases, and 
in the majority of those AA'hose urine re- 
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niained unchanged, some focus of infection 
elsewhere in the urinary tract, usually the 
kidney, was accountable for the persistent 
pjmria. On the whole, the urine of patients 
drained in this manner remained clearer 
than that of patients who had had urethral 
catheter drainage; and in contrast to the 
marked cystitis so often observed in the 
latter group, the bladders in these patients 
were relatively free of inflammation. There 
was generall3^ some infection and bullous 
edema on the floor of the bladder where the 
tip of the catheter rested, but the mucosa 
elsewhere was quite clear. 

The duration of preoperative drainage 
varied between six and twenty' da3'S, the 
minimum being two da3^s,’ the maximum 
being one hundred thirt3'-five da3's. In 
those instances in which prolonged drain- 
age was necessar3% no diflicult3' was 
encountered in changing the catheter 
whenever deemed advisable, since a well 
formed sinus tract had usually been 
established by the end of two weeks. No 
serious complications attributable to supra- 
pubic puncture drainage were observ'^ed 
during the course of this stud3', although 
there were several minor complications of 
interest. These were the result of inexpert 
use of the trocar, for in each instance the 
puncture was carried out b3' a junior intern 
who was performing this procedure for the 
first time and had difficult3f with the proper 
insertion of the trocar; this undoubtedl3'^ 
caused considerable trauma to the peri- 
vesical tissues. One patient developed a 
prevesical abscess on the tenth da3'^ of 
drainage for which suprapubic c3^stotom3' 
and drainage of the abscess were per- 
formed, later followed b3f an uneventful 
suprapubic prostatectom3^ Another pa- 
tient had a chill and abrupt elcA^ation of 
temperature four hours after suprapubic 
puncture and Avithin tweh^e hours dcA^el- 
oped marked loAA-er abdominal pain, tender- 
ness and muscle spasm. Although drainage 
of urine appeared to be adequate, it AA-as 
believed that possible perforation of the 
peritoneum might have occurred, and 
accordingly, open cystotomy AA^as done. At 


operation no tear in the peritoneum or 
boAvel AA'as found; the periA^esical tissues 
appeared normal. The patient’s S3TOptoms 
and signs subsided immediately after the 
institution of open drainage. He later 
undenA'ent prostatic enucleation Avithout 
CA'^ent and made a good recoA'er3^ 

Prostatectomy, either enucleation or 
resection, Avas performed in all except tAA'o 
of the thirt3'^-tAvo cases. One man Avith 
adA^anced carcinoma of the prostate, aaTo 
entered the hospital because of acute 
retention, Avas discharged Avithout opera- 
tion and died seA^eral AA^eeks later of 
malignanc3^ A second man, preAuousty 
mentioned, died of uremia and cardiac 
failure on the fourth da3' after the estab- 
lishment of trocar drainage. In the remain- 
ing group of thirt3' patients, there Avere tAvo 
deaths folloAAung operation, both occurring 
in patients AA^ho Avere bad risks. The 
operatiA’e mortalit3’' for the entire series 
Avas thus 6.6 per cent; Avhile if the poor risk 
patients are eliminated, the operatNe 
mortalit3’' Avas 0 per cent. In the majority 
of cases, conA^alescence folloAving operation 
AA’as quite smooth and complications AA'ere 
infrequent. Bilateral epidid3'mitis occurred 
in tAA’o instances, moderate urethritis in 
four instances folloAA'ing perineal prosta- 
tectom}', and prostatic bed infection in tAA’o 
instances folloAA'ing transurethral resection. 

FolloAA"-up studies AA'ere obtained m 
nineteen of the thirt3'-tAA'o cases. There 
Avere tAA'eh'e patients Avho shoAA'ed a clear, 
sterile urine AA'ithin three to six months 
after discharge from the hospital. The 
urine in four others still contained a feAA' 
Ieucoc3'tes at the end of this time, but 
cultures of the urine Avere negatiA'e in tAA'o 
of this group. Tavo patients aaTo had 
chronic p3'eIonephritis still shoAA'ed a mod- 
erate p3'’uria tAA'o and four months after 
operation, respectiA'el}', AA’hile one man AA-as 
readmitted to the hospital six AA-eeks after 
operation haA'ing a staph3’Iococcus bac- 
teremia AA'hich terminated in death. The 
urine in this case contained manA' pus cells 
and shoAA'ed a heaA'3' groAA-th of Bacillus 
coli and Staph3'lococcus aureus on culture 
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In all patients -whom we were able to 
examine postoperatively, there remained 
little or no evidence of residual obstruction 
at the bladder neck. The suprapubic 
puncture wounds, which had closed within 
six to twelve hours after removal of the 
catheter, were well healed and without 
signs of infection. 

Since adopting the use of suprapubic 
trocar drainage for the preoperative prepa- 
ration of a majority of our patients with 
obstructing prostates, we have also carried 
out this procedure in instances of acute 
and chronic urinary retention due to other 
causes, particularly in certain cases in 
which urethral instrumentation is contra- 
indicated due to adjacent infection. It 
has been performed once for retention due 
to a prostatic abscess, twice for obstruction 
due to impermeable urethral strictures and 
once for chronic retention in a patient with 
a cord bladder. In each instance the subse- 
quent course of the patient has confirmed 
the efficacy of this method of treatment, 
signs of infection rapidly subsiding and 
no complications occurring during the 
following period of local therapy. 

SUMMARY 

A review of our cases of urinary obstruc- 
tion due to prostatism, in which urethral 
catheter drainage had been used as a means 
of preliminary' preparation for operation, 
revealed that the preoperative morbidity 
and mortality in patients who were other- 


wise good risks was relatively high, and 
that complications were not infrequent. 
Further study of this group showed that 
these undesirable occurrences were directly 
attributable to urinary sepsis, and that in 
every instance this was introduced or 
accentuated by some form of urethral in- 
strumentation. For this reason we believed 
that a method of drainage other than the 
urethral catheter should be used, and there- 
fore in the past two years we have sub- 
stituted suprapubic trocar drainage for 
such patients. 

A series of thirty-two cases of patients 
with urinary retention due to benign 
hy^pertrophy and carcinoma of the prostate 
treated in this manner has been reviewed, 
and the results of this study’^ analy'zed. 

By this method of preoperative prepa- 
ration, the routine care of patients with 
obstruction of the bladder outlet is greatly 
facilitated, the urinary tract infection 
which accompanies urethral drainage is 
largely^ eliminated, excellent decompression 
of the bladder can be maintained without 
the subjective discomfort so often attend- 
ant upon an inlying urethral catheter and 
complications are infrequent. 

As a result of our experience, we believe 
that suprapubic trocar drainage of the 
bladder is an entirely*^ safe procedure, and 
that its use in acute and chronic urinary^ 
retention due to prostatic obstruction has 
substantially reduced the preoperative and 
postoperative morbidity and mortality of 
this disease. 





PROCTOLOGY IN GENERAL OFFICE PRACTICE 


Robert Turell, m.d. 

NEW YORK, NEW YORK 


T he extent to which the general prac- 
titioner ma}”^ attempt to treat proc- 
tologic disorders will depend on his 
surgical training, ability, aptitude and 
knowledge. Dexterity in the use of the 
simple proctologic armamentarium and a 
knowledge of the correct interpretation of 
the various findings are essential; these can 
only be gained from actual experience. 

Inspection of the perineum and circum- 
anal area reveals the presence or absence of 
external hemorrhoids, tabs, anal fissures or 
ulcers, perianal cutaneous changes and 
discharges from the anal orifice. Digital 
examination elicits spasm of the anal 
sphincter muscles, tenderness, induration 
and neoplasm. Bidigital examination (the 
index finger in the anal canal and thumb on 
the perianal area) will frequently localize 
tender areas and give a clue to hidden 
suppurations in the perianal tissues. Ever3'^ 
patient with anorectal complaints or dis- 
ease should have a sigmoidoscopic ex- 
amination. This examination is especially 
important in the visualization of the 
ampulla for here roentgenologic examina- 
tion is unreliable. Anoproctosigmoldoscopic 
examination is best performed in the 
inverted position; it ma^s however, be 
carried out successfully in other positions, 
such as in the Sims. In this examination the 
terminal 25 cm. of the bowel can be directljf 
visualized and material for microscopic 
studj^ ma3' be obtained. The roentgenologic 
examination of the colon with the aid of 
barium sulfate should be carried out in 
ever}" case with a questionable diagnosis or 
where concomitant disease of the colon is 
suspected. 

The discharges from the anal orifice 
should be stained with Gram and Ziehl- 
Neelsen stains. The stool may be examined 
in the office for ova, cysts, parasites and 
occult blood. In suspected cases scrapings 


of the mucosa or from the surface of an 
ulcer should be adequately studied for 
amebae and cysts; these scrapings also 
constitute good material for culture of 
enteric organisms. Neoplasms (and ulcers 
on occasion) should be biopsied. 

RECTAL BLEEDING 

Rectal bleeding is a common but most 
neglected complaint and calls for a sys- 
tematic and thorough examination. In- 
ternal hemorrhoids are the most frequent 
cause while neoplasm is the most impor- 
tant. Rarely, bleeding in children may 
originate from an ulceration of aberrant 
gastric mucosa in the rectum.^ Blood 
dyscrasias and vitamin c and k deficiencies 
may cause occult or gross bleeding from the 
colon and rectum. Bleeding noted in 
diarrheas is frequently an expression of 
subclinical hypovitaminosis." 

PRURITUS ANI 

The etiology and the treatment of this 
condition are still poorly understood; a 
comprehensive study requiring the ser\"ices 
of several specialists is at times necessary. 
Rigid cleanliness is very essential. Lilien- 
thal’s method of applying bland ointments 
to the perianal region prior to defecation 
prevents fecal soiling and is effective in 
many cases.® For topical application, gen- 
tian violet dissolved in water or alcohol and 
Castellani’s carbolfuchsin solution with 
or without menthol appear to be the most 
effective drugs. The injection of the oil 
soluble long acting anesthetics into the 
perianal tissues has resulted in a permanent 
cure in a few and in temporary relief in 
many cases. Concomitant anorectal lesions 
should be extirpated in all cases of pruritus 
ani regardless of their etiologic importance 
in pruritus. The intractable cases of pruri- 
tus ani may be treated by the perianal 
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injection of alcohol or by the tattooing of 
the anal canal and the perianal region with 
mercury sulfide. To date, tattooing with 
mercury sulfide has yielded most encourag- 
ing results."* 

HEMORRHOIDS 

Perianal hematomas (thrombosed ex- 
ternal piles) may be treated conservatively 
with external heat, or by operation, if pain 
continues in spite of conservative treat- 
ment. Mixed (internal and external) piles 
should be removed surgically. The opera- 
tion of choice is a nontraumatizing proce- 
dure that will remove the varices as well as 
the sources and channels of infection and 
provide ample drainage through the open 
wounds. The incisions are made in the long 
axis to the rectum and anal tube and are 
carried to the perianal skin in a radial 
manner. Strangulated internal piles are 
treated either by immediate operation or 
by palliative measures and deferred sur- 
gery. The author prefers immediate opera- 
tion combined with the administration of 
sulfonamides. 

Uncomplicated, soft, bleeding, prolapsing 
and spontaneously reducible internal hem- 
orrhoids are suitable for injectional ther- 
apy. The main purpose of this form of 
treatment is to stop bleeding and to correct 
the associated prolapse. Recurrences are 
dependent on the fate of the fibrosis pro- 
duced and on the elimination of the eti- 
ologic factors which had existed prior to 
the institution of injectional therapy. The 
contraindications to Injection treatment 
include the presence of mixed piles, recent 
or old inflammation or infection, neo- 
plastic disease in the anorectocolonic tube 
or other concomitant local lesions requiring 
surgical treatment. The technics of injec- 
tion vary with the experience of the 
operator. I prefer to make weekly sub- 
mucous injections about the pedicle of the 
hemorrhoid above the anorectal ring thus 
obliterating the hemorrhoidal vein of each 
internal pile and fixing the mucosa at a 
high level to prevent prolapse. Subse- 
quently, weekly injections are made into 


the hemorrhoidal masses at a lower level. 
I usually employ a 5 per cent solution of 
quinine and urea hydrochloride. (Recentl}', 
I have been studying the efficacy and 
effects of sodium psylliate.) The injectional 
method of treatment is neither simple nor 
without danger; it has definite limitations 
which should be understood lest disap- 
pointments and complications result. 

ANAL FISSURES (ULCERS) 

The acute fissure is superficial and with- 
out adjacent inflammation or induration. 
It either heals spontaneous!}- or by the 
topical application of bland ointments. 
Occasionally, the long acting soluble anes- 
thetics are used to allay pain. 

The chronic fissure is an ulcer with 
adjacent induration and inflammation and 
is accompanied by dysfunction and fibrosis 
of the subcutaneous portion of the external 
anal sphincter muscle. This lesion is best 
treated by wide excision of the ulcer bear- 
ing area including the involved crypt or 
crypts (and the sentinel pile, if present) 
followed by the division of the subcutane- 
ous component of the external anal sphinc- 
ter muscle. The use of the long acting oil 
soluble anesthetics for the treatment of 
this lesion is dangerous and ineffective. 
The operation is effective and safe and is 
preferable to the taking of even the slightest 
risk with the injection of the slow absorbing 
anesthetic solution.^ 

ANAL .ABSCESS AND .ANAL FISTULA 

Perianal abscess usually originates in an 
infection of a crypt of Morgagni and anal 
ducts and may eventually result in an 
anal fistula. The anal ducts empty into 
the cr3-pts but lead to racemose anal 
glands situated in the perianal tissues and 
may pierce the anal sphincter muscles. 
Anal and perianal abscesses should be 
incised and drained adequately at the 
earliest opportunity. For the radical cure 
of fistula-in-ano, the entire tract and the 
surrounding infected granulation tissue 
should be excised followed by light packing 
of the wound with plain or iodoform gauze. 
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Of equal importance is the correct and 
meticulous postoperative care. Anal in- 
continence may follow an Incorrectly per- 
formed fistulectomy; it is almost always a 
“product of unforgivable incompetence.”® 

POLYPS 

Small islets of hyperplasia of the epi- 
thelium of the rectum and sigmoid are 
believed to be precursors of polyps." The 
great clinical significance of polj'poid 
disease lies in its frequency of progression 
to malignancy. Occasionally, polyps as- 
sociated with ulcerative colitis may under- 
go adenomatous or malignant changes.® 
Polyps and the islets of h3'perplasia are 
best destro3^ed b}^ fulguration. This pro- 
cedure is not without risk even in the hands 
of the experts. Poljfps occurring below the 
reflection of the peritoneum ma}^ be treated 
in the office; those occurring above the 
peritoneal reflection should be treated in a 
hospital. Polyps of the colon situated 
bejmnd the safe reach of the sigmoidoscope 
should be extirpated through a trans- 
colonic procedure.® 

STRICTURE 

Benign rectal strictures are either of 
traumatic, operative or inflammatorj' ori- 
gin. The last type is most frequently' 
produced by venereal lymphogranuloma. 
These rectal strictures may be diaphrag- 
matic or tubular in character. Strictures 
and other rectal complications (proctitis, 
suppurations, fistula-in-ano, etc.) are the 
result of the spread of the virus from the 
genital tract to the pararectal glands 
producing perirectal infection and fibrosis. 
A positive intracutaneous Frei test usually' 
establishes the diagnosis of venereal lym- 
phogranuloma. However, the isolation of 
the virus in the bowel discharges or tissu^ 
constitutes positive proof that the virus is 
the cause of the intestinal lesion. The 
sulfonamides or Frei antigen are effective 
therapeutic agents exerting beneficial sys- 
temic and local effects.^-^^ Since the 
institution of chemotherapy, surgical treat- 


ment of the anorectocolonic manifestations 
of venereal lymphogranuloma has been 
largely limited to incision and drainage of 
localized perianal and perirectal suppura- 
tions, to the performance of an occasional 
temporary colostomy for acute obstruction 
and to the digital or instrumental dilata- 
tion of the fibrous stricture. 

ANAL GONORRHEA 

It is known that gonococci may remain 
alive and virulent for y'ears in the anal 
structures and that reinfection of the geni- 
tal tract may' result from the anal focus. 
Suitable biologic conditions for the acqui- 
sition and maintenance of gonorrheal 
infection are furnished by' the transitional 
epithelium of the intermediate zone of the 
anal canal, the anal ducts and the crypts 
of Morgagni. Sulfanilamide or its deriva- 
tives administered orally' is effective against 
anal gonorrhea in the absence of localized 
suppurations or poorly draining sinuses.’® 

ANORECTAL TUBERCULOSIS 

In many' cases a diagnosis of anorectal 
tuberculosis can be made clinically' by the 
characteristic appearance of the anal le- 
sions. The presence of tuberculosis in the 
anorectal granulation tissues on histologic 
examination is an essential criterion for the 
diagnosis of a tuberculous anal lesion in the 
patient with pulmonary' tuberculosis who 
has a positive sputum.’® These patients 
may harbor viable and virulent tubercle 
bacilli in the terminal bowel, hence the 
finding of the tubercle bacillus by' culture 
or animal inoculation is not significant in 
the study' of their anal lesions. In contrast, 
the cultures and animal inoculation are 
conclusive in the study' of anorectal lesions 
of patients with pulmonary' tuberculosis 
who have negative sputa. The cure of the 
tuberculous anorectal lesion demands radi- 
cal surgical extirpation and meticulous 
postoperative care. Healing is complete 
following proper surgical therapy' that is 
augmented by' measures aiming to improve 
the general health of the patient. 
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PEDIATRIC PROCTOLOGY 

The indications for proctosigmoidoscopic 
examination of infants and children are 
the same as those for adults. Juveniles, 
like adults, are subject to inflammatory 
bacterial or parasitic disease, suppurations, 
fistulas and fissure-in-ano, prolapse of the 
rectum, benign and malignant polyps and 
other tumors. Unlike adults, infants and 
young children seldom have internal piles 
but more often shov congenital malforma- 
tions of the anus and rectum. 

AMBULATORY OPERATIVE TREATMENT 

Perianal hematoma (external thrombosed 
pile), subacute fissures and short subcu- 
taneous sinuses or fistulas are suitable for 
ambulatory operative treatment.^' Those 
performing ambulatory operations for ano- 
rectal lesions must provide office facilities 
for immediate postoperative rest and care, 
and proper supervision at the patient’s 
home. It is generally admitted that ambu- 
latorv surgical treatment of anorectal 
disorders is usually incomplete in scope 
and only palliative in character. It can 
hardly be gainsaid that better results 
follow operations performed in a hospital.*’’ 

SUMM.XRY 

Salient features of diagnosis and treat- 
ment of anorectal diseases are briefly pre- 
sented to serve as a guide to those who do 
not specialize in proctology. Established 
principles and procedures are re-empha- 
sized and new and important facts, such 


as chemotherap3’ for anorectal manifesta- 
tions of venereal 13-mphogranuloma and 
uncomplicated anal gonorrhea, and tattoo- 
ing of the anal and perianal areas with 
mercur\' sulfide for intractable pernicious 
pruritus ani, are discussed. 
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PERIPHERAL VASCULAR SURGERY* 

LESSONS FROM SIX YEARS’ EXPERIENCE 
F. M. Al Akl, M.D., 

Alexander Singer, m.d. and C. Burling Roesch, m.d. 

BROOKLYN, NEW YORK 


T he present trend toward a reclassi- 
fication of gangrene in the lower 
extremit}’^ is most timely. Because of 
the misleading implications of the older 
classification, this change will be welcomed 
bj' the clinician when confronted with the 
question of what and how much to do. 
The newer concept of the pathological 
processes involved and the tremendous 
improvement in our therapeutic measures 
for regulating the patient’s metabolism 
have practicall}’^ eliminated diabetes as an 
immediate factor in handling gangrene. 
The former division of necrotic lesions of 
the lower extremity into diabetic and 
arteriosclerotic has, therefore, lost its 
significance and has become more confusing 
to the clinician than helpful. 

The pathological problem presented in a 
lesion of a toe or a foot resolves itself, as 
has frequent^ been emphasized, into one 
of inadequate arteriation, one of infection 
or a combination of both, with or without 
the metabolic derangement known as 
diabetes mellitus. The newer classification 
of these lesions into vascular, infectious 
or mixed is more to the point and much 
sounder because of its contribution toward 
a saner therapeutic approach. The classi- 
fication heretofore employed, perhaps to 
impress the surgeon with the old adage of 
not to temporize with infection in a dia- 
betic patient for fear of rapid spreading 
and not to deal conser%’^atively with an 
extremity affected with necrosis in the 
presence of diabetes, because sooner or 
later the extremity has to come to major 
amputation, is not workable any more; 
and while a number of extremities with 
even little evidence of necrosis come 


eventually to total amputation, the reason 
is not diabetes, but rather that many of 
these lesions are due to infection preying 
upon a limb devitalized by an already 
impoverished circulation whatever the 
primarj'^ cause. 

When the use of insulin first became 
popular some fifteen j^ears ago, a wave of 
conservatism and watchful waiting for 
developments in surgical lesions in diabetic 
patients came into vogue. The hope was 
that an attempt at controlling the meta- 
bolic status might rally enough of the 
patient’s forces of resistance to arrest the 
spreading pathological process and effect 
a localization, making the lesion an easier 
target for surgical attack. The often 
resultant prolonged morbidity, however, 
sapping both the vitality and morale of 
the patient and resulting in a higher 
mortality of secondarj^ and delayed pri- 
mar}^ operations, has caused a revolt 
against conservative surgery, and a swing- 
ing of the pendulum back toward the ultra- 
radical formula of necrosis in the lower 
extremity plus diabetes calls for midthigh 
amputation. 

Today, through better appreciation of 
the underijdng pathological process, the 
pendulum stands at a happier medium and 
until new pathological factors are un- 
covered, this stand is bound to vary little, 
if at ail. A surgeon confronted with a 
necrotic lesion in an extremity has two 
major questions to ask before proceeding 
to formulate a course of therapy. The 
general condition of the patient is the 
surgeon’s first concern, and once studied 
and adequately’ prescribed for, the surgeon 
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can turn to the local lesion' for scrutiny 
and thorough investigation. 

The first problem involved in the pa- 
tient’s general condition is that of his 
metabolic status. Is the patient afflicted 
or not with the syndrome called diabetes 
mellitus? A history might re^^eal S3-mptoms 
or previous treatment, blood sugar, the 
extent of the derangement and of infection. 
A blood carbon dioxide combining power 
reveals the proximity of the patient to 
acidosis. A preliminary- urine sugar acts as 
an index to evaluate the efficacy of therapy- 
following its institution. Patients without 
diabetes may- be designated as those with- 
out metabolic derangement, whereas dia- 
betic patients are classified into three 
groups: 

1 . Untreated patients with fasting blood 
sugars of not more than i8o mg. or when 
treated are controlled by' not more than 
fifteen daily units of protamine zinc 
insulin, are classified as suffering from 
mild metabolic derangement and are desig- 
nated as -f- 1 diabetic patients. 

2. Patients with fasting blood sugars of 
not more than 300 mg. or when treated 
are controlled by not more than thirty-five 
units of protamine zinc insulin daily-, are 
classified as cases with moderate metabolic 
derangement and are designated as +2 
diabetic patients. 

Patients with fasting blood sugars of 
‘more than 300 mg. or when treated require 
more than thirty-five daily units of prota- 
mine zinc insulin are those with marked 
metabolic derangement and are designated 
as -f-3 diabetic patients. 

It must alway-s be remembered that the 
atheromatous condition of the vessels to 
which much of the pathological condition 
in the extremity is due does not limit itself 
to the vessels of the extremity alone, but 
is usually present in the entire arterial tree. 
The vessels of the heart and kidney-s are 
rarely- spared. A history, therefore, of 
limitation of the patient’s previous activity, 
previous heart attacks, or a story- of effort 
sy-ndrome may- reveal coronary or myo- 
cardial impairment. A tracing might help 


to indicate how soon the patient can be 
put in a wheel chair after operation with- 
out turning pale or begin to perspire and 
collapse. 

The vascular pathological process must 
have of necessity affected his kidney-s to a 
greater or lesser extent. A low urine 
specific gravity and a high blood urea 
might demonstrate the degree of nephro- 
sclerosis and indicate an adjustment in 
diet and fluid intake. 

Once acquainted with the general con- 
dition of the patient and having prescribed 
for the various findings, the attention of 
the surgeon may' be focused upon the local 
condition and here the investigation has 
to be more exhaustive. 

The first concern is the status of the 
circulation of the involved extremity-. The 
nutrition of the limb is investigated 
thoroughly- by studying the two major 
circulations: (i) primary' and (2) collateral. 

A historv of claudication, easv fatigue, 
pains upon walking, having to rest after 
a short stroll, night pains in the calves and 
legs, tingling, numbness, coldness of the 
extremity, slow growth of the nails, all 
this would help to appraise the extent of 
arterial starvation of the extremity'. In- 
spection of the leg might reveal a near 
mummified condition with loose, dry- skin, 
atrophy' of fat and muscles, absence of 
hair, striation of nails, pallor of the ex- 
tremity with or without ele^■ation, and 
with or without exercise. 

It must be remembered, nevertheless, 
that in the literature undue emphasis is 
laid upon the question of atrophy of the 
hair and transverse striation of the nails, 
for while they- often are present in vascular 
lesions these phenomena are part of the 
senile changes that these organs undergo 
in the aged and might be marked, despite 
excellent arterial pulsations or adequate 
collateral circulation and are, therefore, not 
alway-s indicative of vascular insufficiency-. 

Palpation of each of the dorsalis pedis 
artery, posterior tibial and femoral will 
reflect the condition of the primary circula- 
tion of the leg. Each of these vessels should 
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be palpated separate!}" and no one vessel 
can substitute for the others. An extremity 
with a hardly palpable femoral artery 
might have a fair dorsalis pedis and vice 
versa, for at times the collateral network 
around an occluded vessel might have 
developed enough to allow for good pulsa- 
tions farther down in the extremity. The 
popliteal is difficult to palpate even in a 
normal limb and cannot be relied upon 
Oscillometric readings of the extremity are 
taken and recorded on the special graph. 
Tracings are made of each extremity and 
are taken with the cuff of the oscillometer 
applied below the ankle, indicated with 
(ba), above the ankle (aa), below the 
knee, (bk) and above the knee, (ak). 

Neither arterial palpation nor oscillo- 
metric readings can solely be relied upon 
to ascertain the circulatory status of an 
extremity, for while they give an idea as 
to the condition of the circulation in the 
main arteries of the leg, they do not indicate 
the extent of development of the collateral 
network. That the collateral circulation 
might be adequate despite non-pulsating 
arteries and oscillometric readings of zero 
is a fact that has been demonstrated 
time and again. The histamine flare and 
saline wheel are a disappointment and 
very misleading and the sole criterion 
of the circulation in the collateral tree is 
the history and inspection of the extremity 
itself. 

William’s and O’Kane’s idea of classify- 
ing leg lesions into vascular, infectious or 
mixed is a helpful one. Their classifications 
could be greatly simplified, however, if 
their plus one, plus two, plus three and 
plus four impairments were changed into 
plus one for mild impairment, plus two 
for moderate impairment, and plus three 
for marked impairment of the circulation 
of the e.xtremity. Under plus one vascular 
lesions are classified all lesions with 
diminished oscillations, but no history of 
arterial blood hunger and no evidence of 
atrophy or pallor. Under plus two are 
classified cases with nonpalpable donsalis 
pedis or posterior tibial arteries, but in 


which the collateral circulation has de- 
veloped enough so that there is no history 
and very mild symptoms of arterial insuffi- 
ciency, claudication, night pains, etc., and 
no evidence of atrophic changes in the 
extremity. Plus three cases are those in 
which the arterial oscillations are zero from 
below the knee down and with definite 
history of arterial starvation and evidence 
of atrophy in the leg. The following table 
which is a modification of William’s and 
O’Kane’s will help to clarify these points: 


Symptoms 

1 

f Plus One 

( j 

Plus Two { Plus Three 

Claudication 

, None 

Mild — 3 to 4 i Marked half 



) blocks block or lc*!s 

Night pains 

None 

' None Present 

Coldness 

1 None 

At times Common 

Numbness 

1 None 

None At times 

Tingling 

^ None 

None May be pres- 



ent 

Signs 


j 

Hair atrophy 

May be prc*j« 

May be pres- Present 


ent 

ent 

Muscle and fat 



atrophy . 

Absent 

Slight Marked 

Striation of nails 

May be pres*' May be pres-, Present 


' ent 

ent ' 

Femoral pulsations 

Pre^^ent 

Diminished , Diminished 


' or absent 

Posterior tibial 

Diminished 

Absent Absent 

Dorsalis pedis 1 

Faint 

Absent Absent 

O'^cillomctnc 



Reading*! ' 



Abo\e kncc(AK) 

3 to 4 ) 

2 to 3 0 to 1 

Below knee (dk) 

2 to 3 * 

1 to 2 0 

Abo%c ankle (aa) | 

1 to 2 

0 to 1 0 

Below ankle (u^) j 

0 to 1 

0 0 


Once the surgeon is satisfied with his 
evaluation of the circulatory status of the 
extremit}', the virulence and extent of 
infection should be ascertained. The toxic 
condition of the patient, the febrile reac- 
tion, sweats and positive blood cultures aid 
in revealing the extent and severity of 
infection in addition to local edema, red- 
ness and tenderness. The amount of dis- 
charge plus a smear with x-rays for bony 
involvement complete the appraisal of 
existing infection. 

It is helpful to classify infection under 
the same three headings used for vascular 
Impairment: Under the plus one group 
would be classified mild infection, plus two 
moderate infections and plus three severe 
infections. The following tabic elucidates 
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the points upon which the classification is 
based: 


S\ mptom^ 

PIu'. One 1 

Pin-- Two 

Plus Thre‘C 

P.\irv . 

Absent or 

Present 

1 

Marked 

i 

Throbbing 1 

1 mild 
' Mild 

Modcr ito or 

M.\rUd 

1 

Signe ' 

Rccine^ . 1 

Slight 

1 marked 

1 Marked 

Broniing 

Swelling 

Slight 

; Moderate 

M.arkcd 

Local heat 

Slight 

1 Moderate 

1 M.trked 

Dicch irgc 

None 

1 Slight j 

Moderate or 

Temperature 

Nonn.il j 

! Up to too 3 

copious 

Ox er too > 

Inguinal gl 

None or ' 

Prevent 

Present 

Blood culture 

■flight 
j Nt‘ga ti\c 

NegjtK c 

Nig.itivc or 

Smear and local cul- 

i 

j St.ipbt lo- 

S t a p li N 1 o - 

Positix e 
Streptococci 

tore 

1 COCCI 

cocci 

BaciUu<; coli 


I 

Streptococci 

Bacillu*^ 


i 

J 

1 Bacillus coU 

welchii 


The classification of infection is not as 
important as that of the vascular status 
inasmuch as the degree of infection may 
vary from day to day whereas vascular 
impairment hardly changes from one 
month to the other. 

Once the patient’s lesion is diagnosed 
and classified as vascular plus one, infec- 
tious plus three, diabetic plus two, (VT 
!-{- + + D++), the surgeon is ready to 
chart his course of local therapy. 

Purely vascular lesions, (plus two) and 
small (plus three) lesions are watched while 
treated conservatively. The following is the 
routine we have found most helpful: (i) 
Elevation of the head of the bed with 
one-foot blocks; (2) wrap the affected limb 
in cotton wool from groin to toe; (3) allow 
bathroom privileges; walking to bathroom 
will give patient all the advantages of 
Buerger’s exercises; (4) Intravenous salt 
solution in patients with blood pressure of 
not more than 185 systolic. Three hundred 
cc. of 5 per cent sodium chloride are given 
two to three times weekly. Too much 
saline is harmful. \^'^e have seen inflamma- 
tion commence or extend rapidly once the 
extremities became edematous following 
daily saline infusions. It is a question 
whether saline helps the lesion proper or 
not, but the sense of Avarmth felt in the 
extremity is greatly appreciated by the 


patient and pains are greatly diminished 
following the infusions. (5) Intravenous 
vitamin b complex seems helpful in certain 
cases. No other t3’pe of medication or 
injection has been helpful in our hands. 

PhA'siotherapeutic measures have failed 
us completely. This includes suction pres- 
sure, intermittent venous occlusion, oscil- 
lating bed, diathermA’, dr\- heat, etc. The 
successes with these methods reported in 
the literature may be due to the rest and 
better nutrition entailed in a hospital sta\' 
for the average charit}' case without these 
adA'antages at home. We haA'e not been 
able to duplicate the reported results in 
AA'ell-to-do patients. 

We haA’e had no experience AA’ith poste- 
rior root or periarterial SA'nipathectomies, 
but from cases done in other hospitals that 
occasional!}’ come to amputation in our 
OAvn, the A’alue of these procedures seems 
questionable. 

We haA’e not attempted femoral or 
popliteal A’ein ligation recently, notAA’ith- 
standing the plausibility of the rationale 
behind A^enous occlusion intermittent or 
otherAA'ise. In actual practice it does not 
AA’ork. 

Suppurating caA'ities are packed dail}’ 
AA’ith 1 : 500 azochloramid in triacetin gauze. 
Discharging ulcers are treated AA’ith AA’et 
soaks, granulating ulcers AA’ith coagulents 
such as tannic acid Avhen the area is small, 
or skin grafting for large defects. We use 
petrolatum jelh’ as a dressing for clean 
postoperative AAOunds, but Ave are disap- 
pointed in its use in ointment form Avhat- 
CA-er the combination. Repeatedl}’, Ave have 
seen freshi}’ healed ulcers AA’ith delicate 
scars break doAA-n compIeteK’ Avhen oint- 
ments are applied oA’er a small residual 
patch of ulceration. 

ExtenslA^e A'ascular one or tAA’o AA’ith 
infectious plus tAA'O or plus three ma}’ 
occasionally be treated by a midcalf 
amputation. There is no place for a SAmis 
or a Grittl-Stokes or CA^en flap amputation 
through the loAA’er third of the thigh. 

Pure, or mixed A’ascular plus three 
lesions and extensiA’e mixed Avascular plus 
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two lesions are treated by amputation 
through the lower third of the thigh. 

OPERATIVE TECHNIC 

The technic employed is the following: 
With 60 mg. of procaine in i .5 to 2 cc. of 


suitably draped; the leg is then wrapped 
and bandaged neatly from the upper border 
of the patella down to the toes. The leg is 
held by an assistant while a towel is 
wrapped over the upper thigh about four- 
finger breadths above the bandage. A 



Figs i to 4 For legend see opposite page 


cerebrospinal fluid introduced in the third 
or fourth lumbar interspace, the leg is 
anesthetized. Formerly, v e insisted upon a 
forty-eight-hour preparation, but the fal- 
lacj' of this prolonged procedure soon 
became evident and it has since been 
reduced from forty-eight hours to ten 
minutes. Once anesthetized, for ten min- 
utes the leg is first scrubbed from below the 
knee down to the inguinal and gluteal folds 
nith benzine, then dried with a sterile 
towel. The leg is then scrubbed vith green 
soap and water, dried and painted with 
1.5 per cent tincture of iodine and w^ashed 
w'ith alcohol. The area around the thigh is 


tourniquet is applied over the towel just as 
the surgeon is ready for his incision. The 
tourniquet is applied high on the thigh to 
avoid inversion of the edge of the stump 
following section. 

A circular incision is made with an ampu- 
tation knife tw'o-fmger breadths abo^’■e the 
upper border of the patella through skin 
and muscle dowm to bone. The femoral 
arterj and a ein are doubly ligated and the 
tourniquet released. Hemostasis is affected, 
and with a small knife a circular incision 
is made into the periosteum. The peri- 
osteum is reflected first w'ith an angular 
periosteal elevator, then with gauze to a 
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! No. of , 

• Cases 

i ■ i 

* 1 

Infected 

Clean 

! Total Mortality, 

.Mortaiitv Within i '"^’“ding Death's in 

! Three D'avs Post -1 . 

I 1 roliowing Uischaree 

t operativelv ' r r\ c • i 

1 ^ ' irom Our burg/cai 

I Wards 

First period 

i 

49 1 

23 

16 

10 j 25 

(1916-1939) 

i 

158.969;) 

( 41 - 47 cI 

(20.4%) 1 (51-02%) 

Second period 

24 

6 

18 

' 0 '9 

(1940 and 1941) 


(25%) 


(37-50%) 


distance of four-finger breadths proximal 
to the initial incision. The stump is pro- 
tected and the bone is sawed off. Muscles, 
fascia lata and skin are approximated 
anteroposteriorly. It is important to suture 
all opposing muscles together, so that the 
patient may have proper control of the 
stump. The principal, “The less exposure of 
wound, the less chance of infection,” is 
made full use of, hence, the division of the 
operation into steps and the speed with 
which each step is executed. (Figs, i to 10.) 

Unless the sciatic nerve protrudes into 
the wound, it is left alone, otherwise, it is 
pulled out and cut short. The suture line in 
the skin is covered with vaseline and 
protected with a sheet of cellophane. 
Vaseline retards adhesion of the edges and 
promotes oozing; the cellophane permits 
inspection of the wound without con- 
tamination, and a painless change of dress- 
ing when the sutures are removed. No 
posterior splint is used, though at times a 
soft pillow is placed beneath the stump for 
comfort. 

The above table has been compiled 
from charts available at the record room, 
of cases that had had thigh amputations on 
our ser\'ice during the past six years. The 
comparison is made between two periods. 
The first period is from 1936 to 1939 inclu- 
sive, before we had standardized our 
procedure for handling these cases. The 
second period includes 1940 and 1941, 
during which period, the technic described 
in this paper had been adopted routinely. 

The mortality in both groups seems high, 
but when one considers the type of neglect- 
ed and often moribund patient, who at last 


lands in a city hospital after he wastes his 
money on new salves and gives his last 
penny to the professor who is going to save 
his leg, and who even after admission to the 
hospital continues to refuse operation until 
the odor has exhausted all the deodorants 
on the ward and has become unbearable to 
the patient and his famil}', one realizes that 
it is not as bad as it might seem at first 
glance. 

SU.MMARY 

Six years of experience on the surgical 
and diabetic wards of the Kings County 
Hospital have taught us the following: 

1. Lesions in the e.xtremities are best 
classified as vascular, infectious or mixed, 
with or without metabolic derangement. 

2. Diabetes need not be considered when 
the question of local therapy arises. The 
choice of conservative or radical therapy 
depends principally upon the nutrition of 
the extremity. 

3. Physiotherapeutic measures are un- 
reliable and onfy useful in keeping the 
patient occupied while the surgeon makes 
up his mind. 

4. Conservative therapj' that has been 
of some help in our hands has been 
discussed. 

5. The technic that in our hands has 
decreased the mortality and morbidity of 
amputations has been described. 
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CEPHALIC BRUIT 

A REVIEW OF THE LITERATURE AND A REPORT OF SIX CASES 

Maxw^ell J. Mackby, m.d. 

BROOKLYN, NEW YORK 


N ormal blood passing through 
smooth-walled vessels at an aver- 
age rate of speed and without sud- 
den changes in direction of the current 
seldom, if ever, produces a murmur detec- 
table by ordinary methods of auscultation. 
There are, however, a great variety of 
anatomical anomalies as well as numerous 
pathological states of the blood vessels 
(less frequently alteration in the blood 
itself) that result in a bruit audible over 
the implicated area and/or transmitted 
along the vascular current. Abnormal 
states of the vascular sj'stem in the intra- 
cranial cavity offer no exception, cephalic 
bruit occasionally being heard by auscul- 
tation of the head. Cushing and Bailey* 
commented “by a strange human frailty, 
auscultation of the skull seems to be the 
one thing most likely to be neglected in a 
routine neurologic examination.” If an 
intracranial murmur is heard, the entire 
cranium should be auscultated in order to 
determine the point of greatest intensity 
of the bruit. In the normal human subject 
no audible sounds are heard OA er any part 
of the head. However partial obstruction 
to the nasal air passages or labored breath- 
ing frequently results in a respiratory 
murmur transmitted to all parts of the cal- 
varium. These obser\'ations have been sub- 
stantiated by many clinicians, yet this 
important step in the examination is still 
frequently omitted. 

Various methods of cranial auscultation 
have been described, each possessing cer- 
tain advantages. The oldest one is that of 
placing the ear of the e.xamlner against the 
ear of the patient. Using a stethoscope with 
a diaphragm enables one to hear a bruit 
more often than with the bell-t3'pe stetho- 
scope. Still,- describes an ingenious device 


bj- which two sets of ear-pieces are joined 
without an intervening chest-piece, with 
one set being placed in the examiner’s ears 
and the other in the ears of the patient. 
For routine examination it is advisable to 
auscultate over five areas of the head: 
in the middle of the forehead, anterior part 
of the temporal fossae and just posterior 
to either mastoid eminence. When auscul- 
tating over the lateral occipital region care 
must be exercised so as to prevent partial 
occlusion of the greater occipital arterj-, 
since a sj'stolic bruit ma}’^ be inadvertent!}’ 
produced thereby. 

In pathological states or where there are 
anatomical anomalies of the blood vessels 
of the intracranial cavity, the commonest 
mechanism for the production of a murmur 
is the entrance of blood into a zone of 
greater caliber than that through which it 
has just passed. For example, an arterio- 
venous fistula, an aneurysmal varix or a 
tumor creating wide vascular channels re- 
sulting in rapid eddying currents of blood, 
produce audible cephalic bruit. In the 
absence of obvious pathological lesions 
there are certain physical properties con- 
tributory in the production of audible 
bruits. These are: abnormalities in the rate 
of flow and modifications in the \'iscosity of 
the fluid, variations in the distensibility 
of the channel, and sudden changes in the 
direction of the current. 

Fisher" described several cases of cephalic 
bruit and concluded that the murmur is 
indicative of organic changes (notably 
hydrocephalus, meningitis or brain ab- 
scess) and is due to pressure of the dis- 
tended brain on the arteries at the base. 
However, from a review of the literature it 
may be said that intracranial bruits in 
children are often without pathological 
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significance. To bear out this contention 
Hamburger^ cites Osier who “described 
a case of a healthy 3 year old child with a 
loud systolic head murmur which was 
heard £3'^ the mother and at times bj^ the 
child. The murmur could be heard any- 
where over the head and ceased on com- 
pression of the carotids. The medical 
attendant had suggested the possibility 
of aneurj^sm but Osier, basing his view on 
the knowledge of the literature at the time 
gave a favorable prognosis. The mother did 
not appear satisfied and Dr. Osier heard 
nothing further of the case for some 
months when he recognized it ‘in the 
description of a Case of Supposed Gummj' 
Tumor of the Brain in which the murmur 
was attributed to the possible existence of 
a S3'philitic growth pressing upon the ves- 
sels at the base of the brain.’ In spite of the 
two opinions dissenting from Dr. Osier’s 
the child thrived, and when last seen at the 
age of 7, still had an audible bruit.” Still 
described the case of a healthy boy aged 8, 
who heard noises in his head and especiallj^ 
in the region of the left ear which were 
sufficiently distracting to keep him awake 
at night. A loud systolic murmur was 
audible by pressing the right ear of the 
examiner to the left ear of the patient. The 
presence of a pathological condition to 
account for this was doubted. Henoch^ 
heard cranial bruits in twenty-four out of 
thirtj^-three rachitic children, all of whom 
had open fontanelles. He therefore con- 
cluded that rickets is the prime factor in 
the production of a cephalic murmur. 
Roger® had two patients thirteen and four- 
teen j^ears of age with marked anemia, 
both of whom had bruits heard over the 
frontal and temporal regions. He con- 
cluded that in both of his cases and those 
of Henoch the murmur was due to the 
anemia accompanjdng rickets. In support 
of the idea that anemia can cause cranial 
bruit a case of Hamburger may be cited. 
A woman twenty-three years of age with a 
hemoglobin of 40 per cent and 1,650,000 
erj'throcytes had a very loud blowing 
systolic cranial bruit. Still reported a series 


of 130 infants with closed fontanelles, thir- 
teen of whom had audible cranial bruits, 
and seventy infants with open fontanelles, 
of whom seventeen had bruits. Manj’ of 
these children with murmurs were in ap- 
parently perfect health, and the rest were 
suffering from a wide variety of ailments. 
Still, Hamburger and others speculate that 
the frequency of intracranial bruits in 
children without evidence of organic dis- 
ease is perhaps due to a “temporarj- 
stenosis” of the carotid arterj’ in the caro- 
tid canal; i.e, the canal does not enlarge as 
rapidl}”^ as the artery. As an alternative 
thej'^ express the opinion that the carotid 
arterj'^ grows faster than the skull in the 
earl}^ 3’ears of life and because of this 
the artery is apt to become tortuous at 
the base of the cranium. Later, as the skull 
enlarges, the artery is enabled to assume a 
straighter course. 

Communications between cephalic ar- 
teries and veins, both intra- and extra- 
cranial, often give rise to loud murmurs, 
both subjective and objective. These ar- 
teriovenous fistulas are mostlj’’ traumatic, 
but may be congenital or spontaneous. In 
its commonest form, an anastomosis is 
created between the internal carotid artery 
and the cavernous sinus. Pulsating exoph- 
thalmos frequenti}' results from this lesion. 
Hamburger reported a case of this kind, 
the result of trauma without exophthalmos, 
in which the murmur, both subjective and 
objective, persisted nineteen years. Plien- 
hofP also reported a case with a loud 
cranial bruit which he states was the first 
intracranial arteriovenous fistula e.xtir- 
pated successfully. Following surgical re- 
moval of the fistulous tract the murmur 
ceased. Pulsating exophthalmos and cran- 
ial bruits are infrequentlj' associated with 
aneurj'sm of the internal carotid arter\', 
orbital neoplasm and aneurj^sm of the 
ophthalmic arter3^ Bruits are also found m 
cases of congenital vascular malformations, 
certain tumors of vascular origin, menin- 
giomas and vascular gliomas. Mej'er® re- 
ported a case in which a glioma overhung 
the floor of the fourth ventricle was associ- 
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ated with an audible bruit. It would seem 
that in most of these cases the murmur is 
attributable not to the vascularity of the 
tumor per se, but rather to a disturbance of 
the circulatory dynamics of that region of 
the brain. A case reported by Hamburger 
bears out this contention. This patient had 
a “cerebral glioma with a large cyst in the 
absence of undue vascularity.” Pressure 
over the right carotid artery caused the 
murmur to disappear, and pressure over 
the left carotid diminished the intensit3’’ of 
the bruit. Subtemporal decompressions 
were performed, the right carotid was 
ligated, and the bruit ceased for a few daj-s 
but returned. “The autopsj- performed 
immediateh' after death and without pre- 
liminary’ fixation of the brain, revealed a 
very* marked displacement downward of 
the hind brain into the foramen magnum 
with angulation of the vertebral arteries 
which had been dragged downward into 
the vertebral column to a point sufficient 
to produce angulation of these vessels. 
This herniation was found to be due to the 
very high position of the neoplasm, which 
was located chiefly' in the midline. The 
usual dilatation of the ventricles was 
present.” Beadles® has reviewed 555 cases 
of intracranial aneurysm (not arterio- 
venous aneurysms) verified as such at 
autopsy'. Murmurs were heard in only' two 
of these. One was an instance of an 
aneury'sm of the vertebral artery', the 
other an aneury'sm of the cavernous por- 
tion of the internal carotid. The patient 
with an aneurysm of the vertebral artery' 
was a male sixty-one y'ears of age with 
mitral disease. Four day's before death, a 
loud murmur was heard on each side of the 
cranium between the mastoid process and 
midline of the neck. At autopsy', an 
aneury'smal dilatation of the left vertebral 
artery' causing a shallow depression on the 
anterior surface of the medulla was dis- 
covered. However, two other cases of 
larger aneury'sms of the vertebral artery' 
were found in which no cranial bruit was 
audible. Hutchinson^® reported a case in 
which the sy'mptoms were headaches (of 


ten y'ears’ duration), throbbing of the 
temples, beating in the ears and blurring of 
vision. The objective signs were paraly'sis 
of the structures supplied by' the left in 
and vr cranial nerves. There was a loud 
bruit audible over both ears. At autopsy', 
a dilatation of the cavernous portion of the 
internal carotid artery' overly'ing the gas- 
serian ganglion was discovered. Ham- 
burger cited a case in which there was an 
aneury'sm of the anterior cerebral artery', 
which pursued an abnormal tortuous 
course. 

Cranial bruits occur most frequently' in 
children between the ages of two months 
and six years, with the greatest incidence 
during the second y'ear of life." They have 
been occasionally' reported in adults, re- 
maining for a period of months or y'ears, 
and then disappearing as my'steriously' as 
they' arose. A certain number of these are 
probably' due to arteriovenous fistulas 
being created between the cavernous sinus 
and the internal cartoid artery', sometimes 
indicated by' the presence of pulsating 
exophthalmos, “ with subsequent spon- 
taneous healing. 

REPORT OF CASES 

During my internship at The Brooklyn 
Hospital, it was my' privilege to observe 
six patients with cephalic bruit on the 
service of Dr. E. Jefferson Browder of the 
Neurological Unit. Five were adolescents 
and one was an adult. The following are 
the case reports: 

Case i. D. S., an eight y'ear old boy' was 
admitted July' 13, 1938. The past history' re- 
vealed that the boy' had been in good health 
until ten months previous to admission when 
he started to have occasional attacks of vomit- 
ing. An exploratory' laparotomy' was performed 
at another hospital but did not reveal the 
causative factor. The child then developed in- 
creased irritability', violent headaches, inability' 
to see objects to his right, drowsiness, emo- 
tional instability', enuresis and a tendency' to 
fall to the right. On admission at this hospital, 
physical examination revealed an ataxic gait, 
the patient falling most often to the right. Over 
the left parieto-occipital region there was an 
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audible high-pitched, distant pufT-likc, resound- 
ing bruit, synchronous with the pulse and 
audible only with the diaphragm and not with 
the bell type of stethoscope. There were marked 
bilateral choked disks but the visual fields were 
grossly normal. There was moderate adiado- 
chokincsis, ataxia of both lower extremities, 
inconsistent past pointing and marked loss of 
muscle check movements. The right superficial 
abdominal redexes were absent. A ventriculo- 
gram showed marked internal hydrocephalus 
with great dilatation of the lateral, third and 
part of the fourth ventricles. A cerebellar de- 
compression was performed. The vermis was 
split in the midlinc. A steel gray vascular tumor 
the size of a lemon was exposed extending out 
of sight along the floor of the fourth ventricle 
cephalad. Most of the tumor was removed 
except that directly approximated to the 
medulla. Microscopic studies of sections of the 
tumor confirmed the clinical diagnosis of 
medulloblastoma. Following operation the bruit 
disappeared, and after a course of roentgen ra\- 
therapy the patient improved and was con- 
sidered to be in fair physical condition, without 
return of the murmur. 

Case n. G. W., a twelve and one-half year 
old white schoolboy, was admitted on October 
14, 1930, with a three year history of inter- 
mittent headaches, lasting several hours, and 
as the bo3' had a chronic post-nasal drip, thej^ 
were attributed to sinus trouble. Four months 
prior to admission the headaches, which were 
confined to the left side of the head, became 
much more severe and were accompanied bt' 
easj^ fatiguabilitj' and projectile vomiting with- 
out nausea. He then developed transient 
diplopia, the right ej-e turned in, his gait be- 
came unsteadj-, and there was paresis of the 
right arm. Phj'sical examination on admission 
showed a prominence of the right frontal 
region. A bruit was heard over the occipital 
region bilaterallj-. This bruit ceased on com- 
pression of the left carotid arterj' but its 
intensitj" was not influenced bj" compression of 
the right carotid. The child showed a dull men- 
talit}' (but had reputed^' been ver3' alert and 
in fact precocious prior to the present illness). 
There was a right homon3'mous hemianopsia, 
and inabilit3' to recognize test odors. There was 
a right facial paresis of the supranuclear t3'pe. 
There were occasional jerk3" movements of the 
head and all four extremities, and impairment 
of coordination of movements of the right upper 


and lower extremities. The deep reflexes were 
depressed on the right and exaggerated on the 
left. Roentgen-ray studies of the skull showed 
halistercsis and a large calcific deposit lying 
above the sella turcica with erosion of the sella. 
On October 16, 1939, a right frontal craniotomy 
was performed, and on retraction of the right 
frontal lobe a rcddish-gre3’ tumor about 3 cm. 
in diameter was found between the optic nert es 
anterior to the chiasm and occupying the space 
of the eroded sella. The anterior horn of the 
right lateral ventricle was opened and the third 
ventricle entered bv enlarging the foramen of 
Monro. A tumor mass was disclosed which filled 
the inferior portion of the third ventricle, and 
was taken to be a craniophar3-ngioma, portions 
of which were removed for histologic stud3'. The 
postoperative course was ver3’ storm3', with an 
episode of rcspirator3' failure three da3’s post- 
operativeK'. Seven days after the operation the 
patient developed a massive atelectasis and 
expired. Autops3' was not obtained. 

Case mi. L. D., a six year old white female, 
was admitted on August 5, 1939. Two weeks 
prior to admission the child had a severe 
frontal headache which lasted three da3's and 
then disappeared completely. During that time, 
and for the remainder of the week she vomited 
several times dai^v. For one week prior to 
admission she complained of diplopia and the 
left e3'e was turned in. On ph3'sical examination 
at the time of admission a bruit of moderate 
intensity was heard over both temporal areas 
and over the occiput in the superior nuchal line. 
Pressure on the right carotid produced little 
change. There was a left internal strabismus 
and a left inferior homon3-mous quadrantal 
defect. The fundi showed marked bilateral 
papilledema with engorged veins. A ventriculo- 
gram performed on August 7, 1939, disclosed a 
soft tissue mass in the midline occup3'ing the 
posterior three-quarters of the third ventricle. 
On the same da3- a right frontal craniotomy was 
done. An area of frontal cortex was excised and 
the frontal horn of the right ventricle was 
entered. The third ventricle was e.vposed 
through the foramen of Monro, and a tough, 
3'ellow, gelatinous tumor mass about 2.5 cm. m 
diameter arising from the floor and left anterior 
walls of the ventricle was excised. On histologic 
stud3'^ the tumor was diagnosed to be a fibrillar3' 
astroc3ftoma. The patient made a fairK' un- 
eventful recover3', but was left with consider- 
able intellectual impairment and a minimal left 
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hemiparesis. She has been followed in the out- 
patient department and when last seen on 
June 20, 1940, no bruit was audible. 

Case iv. hi. H., an eight year old white 
schoolgirl, was admitted on March 23, 1939, 
with a two months’ history of suboccipital pain, 
dull and nonradiating in character. Two weeks 
after the onset of the pain the patient began to 
have frequent episodes of nonproiectile vomit- 
ing, accompanied and preceded by a short 
period of nausea. For one week prior to ad- 
mission the patient had some unsteadiness ol 
gait resulting in several bad falls. On physical 
c.\aminatlon at the time of admission the child 
was found to have an inconstant rough bruit 
distantly heard over the left occipital region. 
There was a 4 plus papilledema bilateralh', and 
a coarse nystagmus in all directions. A mild 
ataxia and apraxia were noted, as well as a 
bilaterally positive Babinski response. After 
shaving the head a decided bulge was noted 
over the occiput. On March 2 t , 1939, an 
occipital craniotomy was performed, and on 
retracting the cerebellar lobes, a bluish red, 
irregularly nodular and somewhat cystic tumor 
was disclosed in the midline, occupying most 
of the fourth ventricle. It was attached to the 
floor of the fourth ventricle over an area about 
I by I cm. in diameter, slightly anterior to the 
lateral recesses, and to the anterior inferior 
part of the right cerebellar hemisphere. As 
much as possible of the tumor was removed 
which on pathologic study proved to be an 
unclassified type of glioma. The child made an 
uneventful recovery and except for some mild 
ataxia and nystagmus was well at the time of 
the last examination in September, 1941. No 
cranial bruit was audible. 

Case v. F. W., a fourteen months old white 
male infant, was admitted on October 6, 1939, 
with a history of having fallen down a flight of 
stairs and striking his head on a concrete floor 
three days previously. He began to cry immedi- 
ately after the accident and then lost conscious- 
ness for a few minutes. The night following the 
injury he began to develop weakness of the left 
arm and leg which became more pronounced up 
until the time of admission. At the same time 
he developed conjugate deviation of the eyes 
to the right. On admission there was a loud 
rough bruit audible over the entire head and 
loudest at the right temple. There were numer- 
ous fresh hemorrhages in the right fundus. 
There was a relative prominence of the right 


frontal and temporal regions. The scalp was 
reddened and edematous over the entire left 
parietal and upper occipital and temporal 
regions. The anterior fontanelle was tense and 
bulged up above the level of the surrounding 
scalp. There was a left facial paralysis and no 
spontaneous movements of the left arm, hand 
or leg. The deep reflexes in the left upper 
extremity were sluggish. A right parietal 
craniotomy was performed on October 9, 1939, 
and a subdural layer of thick, tarr}- old blood 
was encountered over the parietal, occipital and 
temporal fossae, which was washed away with 
saline. The total amount of blood was estimated 
at 50 cc. The patient made an uneventful 
recovery, regaining the use of the left arm and 
leg prior to discharge. No bruit was heard at 
the time of discharge. 

Case vi. F. R., a twenty-three year old 
white female schoolteacher, was admitted for 
the first time on September 3, 1936. At that 
time she gave a history of a fall five years pre- 
viously, when she struck her head severeh-, and 
was momentarily dazed. Four weeks later she 
suddenly had a generalized convulsion, with 
loss of consciousness, and from then on experi- 
enced two or three such seizures every year. 
She also suffered almost daily attacks of petit 
mal during which she would be unable to move 
or speak for several minutes. The second year 
of her seizures she began to take phenobarbital, 
was free of attacks for eighteen months and 
was able to return to school. Following this 
period the attacks returned in a much milder 
form, and at the time of the first admission the 
only abnormality noted was a slight left facial 
weakness and a partial right homonymous 
hemianopsia. An encephalogram demonstrated 
an asymmetrical cerebral ventricular system, 
the right anterior and posterior horns being 
smaller than the left. A right temporal crani- 
otomy on October 14, 1936, disclosed a hem- 
angioblastic malformation in the region of the 
right Sylvian fissure. Nothing other than 
visualization of the lesion was attempted at 
this time. On November 3, 1938, the patient 
tripped and fell down a flight of stairs, striking 
her right hand which she had raised to protect 
her head, and sustaining a Colles’ fracture of 
the right wrist. In December of that year she 
began to have recurrences of convulsions and 
her students noticed that she dropped things 
out of her hands with abnormal frequency. In 
July, 1939, as a preliminary step for ligation 



532 


American Journal ofSnrgcry 


Mackby — Cephalic Bruit 


March, 1942 


of the right internal carotid artery, she was in- 
structed to carry out intermittent compression 
of the common carotid on this side. She was 
readmitted on September 19, 1939, and at this 
time it was noted that at a point 4 cm. antero- 
superior to the upper edge of the right ear, a 
soft bruit was heard, synclironous with the 
carotid pulsations in the neck. Moderate pres- 
sure on the right common carotid artery modi- 
fied the quality of the bruit to a whirring 
noise. The patient seemed immature mentally, 
talkative, and at times silly. There was a slight 
left facial weakness. The Romberg test was 
positive. On September 20, 1939, the right 
internal carotid artery was ligated under local 
anesthesia without producing any untoward 
symptoms. The patient was discharged on 
Oct. 2, 1939, without having had any further 
convulsive seizures. However, the bruit was still 
audible. 

In reviewing the literature on the sub- 
ject of head murmurs, no definite conclu- 
sion could be drawn as to the incidence of 
bruit in the population at large as com- 
pared with its occurrence in the patient 
suffering from an intracranial lesion. Ac- 
cordingly, it tvas suggested that auscul- 
tation of a large enough series of individuals 
would furnish some information on this 
point. The group so examined were ; 

100 ambulatory patients from The 
Brooklyn Hospital Cardiac Clinic, 
suffering from all the common vari- 
eties of heart disease 
75 patients from the Medical and 
Surgical wards of The Brooklyn 
Hospital 

75 apparently healthy persons from 
the personnel and professional staffs 
of the hospital. 

The technic of examination consisted of 
auscultation over the frontal, temporal and 
parietal regions, with the patient in the 
prone and sitting positions, and in the 
erect position after one minute of running 
in place. 

Of the seventy-five healthy persons 
examined, not one had an audible cephalic 
bruit. Of the seventy-five hospital patients 
examined, one boy eleven years old wdth 
the very loud presystolic murmur of 


advanced mitral stenosis, had a very faint 
high-pitched bruit over the right temporal 
region only while lying in the left lateral 
position. The bruit was synchronous with 
the heart murmur. Of the one hundred 
patients examined in the Cardiac Clinic, 
two patients with cephalic murmurs were 
encountered, one in a patient with ad- 
vanced mitral stenosis and aortic insuffi- 
ciencj' (a female twenty-six years of age). 
When examined in the sitting position, a 
faint, high pitched bruit was audible over 
the right temporal region, synchronous 
with the presystolic heart murmur. The 
other was in a man of sixty-three who had 
advanced hypertensive and arteriosclerotic 
cardiovascular disease with a blood pres- 
sure of 240/ 180. There was a rather rough, 
faint, low-pitched murmur heard over the 
left parietal region in this case. None of 
these three patients had any neurological 
complaints, except the last who had occa- 
sional tinnitus and vertigo, with severe 
frontal headache. Examination in all three 
patients revealed no abnormal neurological 
findings. 

SUMMARY AND CONCLUSION'S 

It appears that cranial auscultation is a 
"near forgotten art.” This method of 
examination is seldom emplo3'ed bj' the 
average practitioner although simple of 
execution, and from such an examination 
one maj' derive valuable information. The 
pertinent features of the subject as re- 
corded in the literature have been re- 
viewed. Six examples of intracranial bruit 
occurring in patients harboring intra- 
cranial lesions have been reported in order 
to illustrate some of the pathologic states 
that maj"^ result in a bruit. In an endeavor 
to estimate the frequencx' of occurrence of 
this abnormal phj'sical finding in persons 
not exhibiting signs of intracranial dis- 
turbances, the heads of 250 persons were 
auscultated. Cephalic bruit was demon- 
strated in onij' three instances (0.012 per 
cent) and in two of these cases there was a 
murmur audible over the heart, the great 
vessels of the neck and the head. From the 
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evidence at hand, it seems logical to con- 
clude that a cephalic bruit in any individual 
merits careful consideration and further 
investigation of the possible presence of an 
organic intracranial lesion. 

o 
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Chronic osteomyelitis is always a slow process. Complete healing never 
oceurs until all sequestra have been removed, or sloughed out, and sub- 
sequent recurrence of the condition by lighting up of latent infection is 
common. This may happen many years after the original infection has 
healed. 

From — “A Manual of the Treatment of Fractures” — by John A. Caldwell 
(Charles C. Thomas). 



PROLONGED STUPOR PRODUCED BY SUBDURAL 

HYGROMA^*^ 

RELIEF BY TREPHINE AND DRAINAGE 

Michael Scott, m.d. 
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PHILADELPHIA, PENNSYLVANIA 


T he subdural space which lies between 
the arachnoid and dura mater nor- 
mally contains a thin layer of fluid 
called subdural fluid (Weed, Penfield).’ 

Although the mechanism of production 
and accumulation of this subdural fluid is 
not known, it is definite that following a 
head injury there may be an accumulation 
of fluid in the subdural space which takes 
up volume and exerts pressure against the 
brain in a manner similar to subdural 
hematoma or clot. 

The term chronic subdural hydroma or 
hygroma, meaning an excessive amount of 
clear fluid in the subdural space following 
a head injury, was first introduced by 
DandjL- Since then this condition has been 
described by NafFziger, Fay, Cohen, Walsh 
and Sheldon, Love and others.^'^'^'® 

It is the purpose of this paper to present 
three cases of head injury showing pro- 
longed stupor produced by subdural h^'- 
dromas and relieved by simple trephine 
and drainage of the subdural space. 

C.-VSE REPORTS 

Case i. A child, aged two, was admitted 
on June 5, 1935, with a history of inability to 
talk, weakness and fine purposeless movements 
of his right hand and arm. On May 10, 1935, 
he had been struck by an auto and on the 
second day after the accident the child had a 
right-sided convulsion. He was then unconscious 
for five days. An .v-raj- of the skull showed 
a linear fracture of the left frontal bone and 
the left femur. The sixth day after the accident 
the child appeared to regain consciousness and 
spinal puncture revealed slightly blood-tinged 


fluid. Eight days after the accident it was 
noticed that the left pupil was dilated and was 
fixed to light. Another spinal puncture done at 
this time yielded 18 cc. of moderately bloody 
spinal fluid. The patient began to improve 
gradually but because of the aphasia, weakness 
of the right arm and choreaform movements 
of the right upper extremit3', he was hospitalized 
about twenty-five daj^s after the accident. 

Examination. The child appeared to under- 
stand simple commands but could not talk. 
He would extend his tongue when requested 
to do so. There was dullness to percussion, 
bilaterallj', over both frontal regions. The 
pupils were both dilated but reacted well to 
light. There was no co-operation to accommo- 
dation. The discs showed no choking and the 
ocular movements appeared normal. There 
seemed to be relaxation of the left lower one- 
third of the face. The deep tendon reflexes were 
bilaterally' hyTaeractive. Hoffman and Babinski 
signs were not present. Forced grasping with 
cog-wheel rigidity' was present in the right 
upper extremity'. Muscle power was decreased 
in this extremity' and choreaform, purposeless 
movements were present. A-ray showed a 
linear fracture of the left frontal bone. 

An exploratory' trephine was done in the left 
temporoparietal area by Dr. Fay' one month 
after the accident and four ounces of clear sub- 
dural fluid was evacuated from the subdural 
space. There was no evidence of any' subdural 
bleeding or clot. 

On the fourth postoperative night the child 
called “Mama.” On the tenth day' after the 
operation the child could speak small sentences 
and two syllable words. The patient was dis- 
charged on the eighteenth day' sitting up and 
talking. There was still some ataxia in the right 
upper extremity. 


* From the Department of Neurology and Neurosurgery, headed by Dr. Temple Fay, Temple University 
Hospital and Temple University School of Medicine. Presented before the Philadelphia Neurological Society, 

December, i939- 
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When seen again three months later, he was 
running about, alert, and could recite many 
small poems. 

Case ii. J. K., aged nineteen, was admitted 
on July II, 1939, because of unconsciousness 
for a period of twenty-three days. On June 
1 8th the patient fell and struck his head. 
He was taken to a hospital unconscious, 
in shock and bleeding from the right nostril. 
A spinal puncture done at this time showed 
very bloody fluid. The e.\-amination revealed 
pupils equal in size and there were no re- 
corded signs of any abnormal neurological 
findings e.\cept for the stupor. An .v-rat- of the 
skull showed a fracture of the right frontal 
bone extending into the orbit. There was no 
depression of fragments. Repeated spinal 
punctures were done. However, his condition 
did not improve and he was sent to the neuro- 
surgical service of Temple University Hospital 
twenty-three days after the accident. 

Examination. When first seen, the patient 
was unconscious, tossed about the bed, his 
mouth was opened and relaxed. Percussion of 
the head showed dullness in the left parietal 
region. The pupils were equal, regular and 
reacted to light. The right side of the face 
appeared relaxed. On passive elevation the 
right upper e.xtremity fell more limply than the 
left suggesting weakness of the right arm. 
The deep tendon reflexes were slightly increased 
on the right and a Babinski and Oppenheim sign 
were present on this side. There was slight 
eversion of the right lower extremity. The 
eyegrounds showed no choke. 

Temperature was io 2 °f., pulse loo, respira- 
tions 20 and blood pressure 120/80. Spinal 
puncture yielded only a few cc. and the fluid 
was clear. The pressure was low. The .v-ray of 
the skull showed a fracture of the right orbit 
and the left frontal bone. The pineal gland 
could not be visualized. 

Operation. A diagnosis of subdural hema- 
toma on the left, possibly bilateral, was made 
and twenty-six days after the accident a bilat- 
eral trephine was done by the writer. An open- 
ing was made over the left temporofrontal area. 
The dura was slightly tense and about 3 mm. 
in thickness. The cortex appeared pale, the 
gA'ri flattened, and the pial capillaries decreased 
in number but congested. The brain was gently 
retracted and about three ounces of clear sub- 
dural fluid evacuated. A drain was placed in 
the subdural space and carried out through the 


incision. A similar trephine opening was made 
in the posterior parietal region on the right. 
The dura was only moderate!}' thickened. The 
cortex again appeared pale. Only one ounce of 
clear subdural fluid was found on this side. 

Clinical Course. Following the operation 
the patient made a gradual convalescence. On 
the third day postoperatively the patient said 
“yes” to his nurse when asked if he wished to 
see his mother. He was discharged three weeks 
after the operation markedly improved. He 
could walk with support, he was alert and 
interested in his environment but showed a 
partial aphasia. There was still some retarda- 
tion and weakness of the right leg present. 
When seen one year later the patient had made 
a complete recovery. He was keen mentally 
and had no complaints e.xcept for occasional 
headache. 

Case hi. F. C., male, aged sixty-nine, was 
admitted on September 19, 1939 with a history 
of stupor following a head injury twenty-eight 
days prior to admission. The patient was 
injured in a train wreck and was unconscious 
for forty-eight hours. He then regained con- 
sciousness and talked but gradually failed for 
the ne.xt ten days and he had been unconscious 
for approximately six'teen days when he was 
admitted to Temple University Hospital. 

Examination. The patient was stuporous 
on admission. The pupils were miotic (patient 
had received a sedative for the trip, morphine). 
There was dullness on percussion of the left 
side of the head. There appeared to be slight 
weakness of the right lower face on e.xpressional 
movement to painful stimuli. All ex-tremities 
were moved on painful stimuli but the right 
lower extremity was not moved as well as the 
left. A bilateral Babinski and Chaddock sign 
were present. Temperature was io 2 °f., pulse 
90, respirations 16 and blood pressure 120/70. 

A^-ray revealed a fracture in the left temporal 
bone but no shift of the pineal gland. A diag- 
nosis of subdural hematoma was made and 
operation was done by Dr. Temple Fay. 

Operation (One month after the injury). A 
trephine was done over the left midfrontal 
area. The exposed dura was light green in color. 
Upon its incision a fine membrane was seen. 
Upon opening this membrane there was a gush 
of golden yellow subdural fluid. At least three 
ounces was aspirated before the cortex could 
be seen, almost an inch from the dura. This 
space was drained but the patient did not 
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improve mate^iaII3^ Five daj^s later a trephine 
opening vas made over the right posterior 
superior parietal area and a similar cyst rvas 
encountered. About four ounces of subdural 
xanthochromic fluid was removed. The patient 
then had a stormj'^ convalescence but finally 
made a complete recoverj^ and walked out of 
the hospital on October i8, 1939, one month 
after his admission and two months after his 
injury. 

The bilateral, equal collections of subdural 
fluid accounted for the lack of shift of the 
pineal gland. The subdural fluid in this case 
showed 3000 and 5000 mg. of protein per 
100 cc., respectivel3^ 

CONCLUSIONS 

Three cases of head injury having his- 
tories of prolonged periods of unconscious- 
ness are presented. In two cases large 
collections of clear subdural fluid were found 
and drained; in one the classical t3fpe of 
zanthochromic subdural cj^st was found. In 
everj’^ case the patients returned to con- 
sciousness following the drainage. 

Since an ounce of clear fluid takes up just 
as much space as an ounce of blood or clot, 
it can be seen that these subdural hj'- 
gromas produced symptoms identical to 
those of subdural hematoma. This type of 


lesion should be suspected in ever^' case of 
head injur}^ w'hich does not shoiv the usual 
trend to recoverj*^ after proper measures for 
relief of intracranial pressure and edema 
have been used. 

The treatment is similar to that used in 
liquid subdural hematomas. An explora- 
tor^’’ trephine or Hudson burr opening is 
made usually' over the posterior superior 
part of the parietal bone. The dura is 
opened, the subdural fluid evacuated, and 
the subdural space drained for twenty-four 
to fortj'-eight hours \vith a small cigarette 
drain. If excessive fluid is not found on the 
suspected side, or relief has not been 
obtained three to five da3fs after one side 
has been drained, the opposite side should 
be inspected. 
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O NE of US (J. K. D.) while doing 
closed intrapleural pneumonotysis 
operations with a thoracoscope in 
1938, conceived the possibility of accom- 
plishing the Olshausen suspension of the 
uterus without abdominal incision; and 
devised a needle (Fig. 8) whereb}^ this could 
be done b}' utilizing the peritoneoscope. 

Before attempting the operation upon 
human beings, we ran a series of e.xperi- 
ments with twenty dogs investigating the 
feasibility of technic and the density and 
permanence of fixation between the round 
ligaments and the abdominal wall as 
achieved with the Olshausen suspension. 
(Fig. I.) Experimental investigation as to 
the density and permanence of fixation 
was, in one sense, unnecessary since the 
Olshausen has been accepted as a legiti- 
mate method of suspension of the uterus 
for many years. (The two horns of the 
uterus of the dog were suspended as a 
correlation to suspension of the round liga- 
ments in the human.) 

It is to be remembered that Graves 
listed the Olshausen as his suspension of 
general preference in his textbook of 
gynecology.^ And since the end results 
of the procedure we describe are the same 
exactly as those of the Olshausen, we feel 
more secure in presenting this method than 
if it were a new operation instead of a new 
technic for doing a procedure which has 
been accepted for many years. 


We do not choose to enter here into the 
long standing discussion relative to the 
advantages of different types of suspen- 
sions. We are well aware that each gj'ne- 
cologist and surgeon is inclined to be 
dogmatic regarding his particular prefer- 
ence. Suffice it to sa}' that the two senior 
authors have preferred the Olshausen and 
Gilliam, respectivel}^ for many years. And 
if one should prefer the latter, it, too, as 
suggested by one of us (J. H. S.) can be 
done with the peritoneoscope without 
openly incising into the peritoneal cavit3L 
Furthermore, we believe modifications of 
the Alexander suspension could likewise be 
done though we have not experimented in 
this regard. 

advantages of the operation 

Intestinal obstruction is not an espe- 
cially frequent sequela of abdominal adhe- 
sions but it is certainly a serious disorder 
when it occurs. For this reason if for no 
other, an}”^ surgical procedure which will 
diminish the extent and incidence of adhe- 
sions deserves consideration, e\'erything 
else being equal. Certalnl}^ there is much 
less raw surface created in this operation 
than with one in which an incision several 
inches in length is made into the peritoneal 
cavitv. 

After routine diagnostic peritoneoscopy^ 
Ruddock and others permit the patient 
to become ambulatory'^ immediatelyu The 
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to stay in hed four oi live days Init tiie 
maiorily have elected to Ireeome amhula* 
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rj^c c ?» <* 

sshere the siitvhes li.ise been msertiai 
throuj^h the rectus muscle'-; .ind sshen 
tension is piodueed upon the recti, it will 
c.uise some discomfort for ten to eijtiiteen 
jxistoperatis e class. But this tliseomfort is 
not mat ked as a rule, not .it ail comp.irahlc 
to the p.iin and soreness sshieh follosss open 
incisions. 
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There is no shock to the procedure we 
describe and no reason for keeping the 
patient in the hospital more than twenty- 


conditions. However, most physicians and 
surgeons agree that the majorit}' of marked 
retroversions of the uterus do cause low 



Fig. 3- Fig. 4. 

Fig. 3. o represents tiie umbilicus; and points i, 2, 3 and 4, 
indicate on cacli side the sites of entrance and e.vit from 
the abdominal wall of tlic needle point. By proper man- 
ipulation, it is possible to have the sites of entrance and 
e.vit of the needle upon the inner aspect of the abdominal 
wall about one-half inch apart. This photograph is incor- 
rect in our revised technic in th.at p is no longer used as 
the site of introduction for the peritoneoscope. Since the 
peritoneoscope is rather long, we now elect to introduce it 
about one inch above the level of the umbilicus through 
the middle of the left rectus. If one introduces it at the 
point p, the lens of the instrument will frequently impinge 
upon the structures of the pelvis and interfere with vision. 

Fig. 4. The knife-edged point of the needle is illustrated as 
puncturing the skin at point i. The point will be carried 
directly through the abdominal wall and passed around 
the round ligament under pcritoneoscopic vision. The 
needle point will then be directed out at site 2. 


four to fortj'-eight hours. The latter, of 
course, eft'ects an appreciable economic 
saving. 

There is less likelihood of contaminatins; 
the abdominal wall structures and peri- 
toneum than in an open operation, and 
obviously there should be a decreased 
incidence of postoperative hernia and post- 
operative laxity of the abdominal wall of 
which some women complain after open 
incision. Of course we appreciate that these 
latter arguments are minor. 

INDICATIONS FOR OPER.ATION 

We do not claim that this procedure has 
a tremendousi}' wide applicability. We 
know that a certain percentage of retro- 
verted uteri do not give symptoms and do 
not create additional pelvic pathological 


backache, predispose to general irritability 
of the nervous system, as well as to cj'^stic 
degeneration of the ovaries. It would be 
academic to enter further into a discussion 
of signs, symptoms and pathologic physi- 
ology of a subject which has been as 
thoroughl}’ discussed as retroversion of the 
uterus. 

In short it may be said that consideration 
of this operation is indicated in any case in 
which surgerv would be advised for retro- 
version alone. We will venture to say that 
we would recommend this procedure a 
little more quickly than we would open 
abdominal incision operations since the 
advantages, as outlined above, make it a 
less annojdng procedure to the patient as 
well as a less dangerous one. In this sense 
we believe that possibly the operation could 



1 


i)- 



:is u UMialK i'-, il o!>\i(>vi-K •^houUi lu- 

tloiu-. If one .uicpt'. tfu- (itettnn tii.it 
pi-rituiirrh.iplu .ilmu- \m! 1 l.t’cp .i jutu-nt 
in fni two uofl.s, vMiiu- <>i tile \.ituf nf 
tiu' ■'n‘'jH-n''i"n h> pfrtt<'!u-tisi.()pie iiictlitHi 
will Iiavc been lost. \\C (.aim'd i>iit prc^i-iit 
the nu’thiKl, howcM-i, with rt-vtiscil in- 
llui^'iasm and dc!initc!\ hclime that il 
limsc t)i)frat<irK c-vperitiucd in pciilnnco- 
viopic and p.\ nccolii”ic sur^terv will fatnil- 
iari'/c titcinselvcs \\itii it. tiu-t nil! ftrant it 
a limited Inil delinite place in tiie surfiical 
armamentarium. 

As indie.'ited h\ the few cases which we 
report at present, we have selected care- 
fully the patienl.s upon wlmm we iiavedone 
this procedure. Out of a rather active 
clinical and Imspital service we have 


utff:i-. p!\i!U' ami s% nipt'inv- wa.rr.mt- 

nv “pea .d> ioiiiin *i nuMon. and in eaiii 
pitient tiutt wa-. no “the! mtra-.iis.i"!nin d 
p itiu.li >,'K.d (cntiition wimh itnitt ital 
“peratii'ii. i lie “ptr.ition h.i*- hien '•uci.C'''- 
tuiK i \e(.iited m eNer\ ca'-e, ami tile utenm 
li.is rem.uiud (iimh MiNpciulcvi t'> date in 
it*, new pnsiti'in de-'pite the fait th it we 
ha\e peinutted the (i.itient to iicioinc 
ambulators witlim the time limit*, men- 
tioned abo\ e. 

1 I ( IINIC 

Vhose not familiar with tlie use ol tlie 
peritoneoscojie can searcel> appreciate the 
ease with which this operatise piocixhire 
can be accomplished In one evpcrieneed in 
peritoneoscops . Space ssili not permit us to 
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discuss the technic of the latter in detail in 
this publication, but any experienced sur- 
geon should have very little difficulty in 
mastering it. In fact we consider examina- 
tion of the pelvic organs of the female by 
this method as being less difficult than an 
ordinary' cystoscopic examination. 

We use a general or spinal anesthetic 
usually. The operation can be done under 
local anesthesia if heavy doses of pre- 
liminary medication are given, but it is 
difficult to avoid some pain as manipula- 
tion is carried out under local. 

After the peritoneal cavity is inflated, 
the peritoneoscope is introduced essentially 
by the technic previously described by 
Ruddock- except that we introduce it 
through the middle of the rectus muscle 
(usually the left) about one inch above the 
level of the umbilicus. (Fig. 9.) We do this 
because of the length of the peritoneoscope. 
Otherwise the lens of the instrument may 
extend too far into the pelvis and interfere 
with proper visualization. 

If visualization of the pelvic structures 
indicates a continuation of the operation, a 
match-head sized nick is made in the skin 
at a point approximately i to cm. 
above the superior border of the symphysis 
(unless there is marked uterine prolapse 
indicating a higher suspension) and about 
3 to 3} 2 cm. lateral to the midline in the 
left or right hypogastric region depending 
upon which round ligament is to be 
suspended first. Then the knife-edged 
point of the specially designed round liga- 
ment needle (Fig. 4) threaded with a long 
strong silk suture is passed directly through 
the nick in the skin and through the 
abdominal wall structures. The tip of the 
needle is easily seen through the peritoneo- 
scope as it passes through the peritoneum 
and should be watched as it enters the 
peritoneal cavity. It is perhaps best to keep 
the needle point in the visual field from 
then on until it is withdrawn and the point 
is, of course, kept well away from bladder 
and bowel. e have experienced no diffi- 
culty in our cases in feeling perfect security 
in the handling of the needle. 


The needle is worked downward on its 
curves to the point necessary, depending 
upon the thickness of the abdominal wall. 



Fig. 8. Shows the diiTercnt sizes of the 
round ligament suspension needle. 

The needle is made of spring steel. 

It has an eve in the knife-edge at 
the tip. As described under Tecbmc, 
the curves are in the needle to facili- 
tate intra-abdominal manipulation 
of the needle tip, \\ith a minimum 
of trauma to the abdominal nail, 
the latter falling into the cur'.'cs in 
an\ position in which the needle is 
manipulated. In subsequent models 
of the needle, we have adopted a 
handle which is flat and wide at the 
end with a marker to designate the 
side of the handle which faces in the 
same direction as the tip of the 
needle. The smaller size needle is 
sufficiently large for all except the 
thickest abdominal walls. 

and passed just under the round ligament 
at the point selected. The curved shaft of 
the needle is then worked back through the 
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abdominal wall with the round lipament 
resting in the apex of the first (needle point J 
eurve. At the point where the proximal 



Flo. I). Tl)i"! pliotoRr.ipli «;is M-Ifclcd ;t' 
showing the rallii-r l\pic:ii nppvarnno' 
of ttio .Mlxioinon M'VfH posi- 

oporativi-Iy. In this pativnt the niol; in 
tin- skin at point 4 was i-nlarjtitt 
sliglitly 10 facilitato ttinj; llio miIiih- 
siftircly down on tin- antorior rectos 
sheath. It was not necessary to take r 
stitch in the skin at this point, how- 
ever, and it is rarely necessary to 
enlarRC the oripintd nick .at all. In 
this patient the round lipaineins were 
suspended srjntewhat hipher on the 
abdominal seall than usual since con- 
siderable prolapse of the uterus was 
present. 

part of the distal or '‘first” curve in which 
the ligament is resting reaches the abdomi- 
nal wall, the shaft of the needle is depressed 
and the point of the needle directed out 
through the abdominal wall structures, 
namely, peritoneum, muscles and fascia, to 
the skin. As the skin bulges to the point 
of the needle, a small nick is made in the 
skin w’ith a scalpel at this site. One strand 
of the suture which is then presenting itself 
through the needle eye is grasped with a 
small hemostat and its free end drawn out 
through the puncture wound through 
which the point of the needle has emerged 
from the peritoneal cavity. The assistant 
has retained the other end of the suture at 
the site through which the needle point was 
introduced into the cavitj'. (Fig. 5.) The 


needle lip is then withdrawn through the 
site where it was originally introduced and 
freed from the suture which is now restin" 
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I’ll., i<>. Tliiv pIiDiopr.iph till >w H t Ilf t \ pic.Tl i-«vfn- 
li.ll ,ib'i-ticr Ilf -c.'irv tiirrc ni'intlK [vii!- 
iipi r.ilivi li . 

beneath the round ligament through the 
rectus and its fascia just as in theOlshauscn 
procedure. The lip of a moscjuito hemostat 
is luiw introduced through tlie original nick 
in the skin, tunnelled next to the anterior 
sheatli of the rectus until the tip of the 
hemostat emerges from the second punc- 
ture opening in the skin. The strand of the 
suture emerging from the latter opening is 
then pulled back through the original 
puncture wound in the skin by the small 
liemostat. The suture is then tied with 
tension over the fascia as in the original 
Olshausen procedure. (Fig. 6.) While the 
operator is placing these ties in position, 
the assistant should observe through the 
pcritoncoscojie to insure that a snug 
approximation is procured. (Fig. 7.) It is 
essential ibal ibe stilcb be lied lightly with the 
ligament in very close approximation with 
the abdominal wail structures. The stitch 
must cause a necrosis of all the tissues 
within it because thereby, as described by 
Graves and Olshausen, a firm fibrous band 
seals together all the structures enclosed in 
the stitch. (Fig. 1.) 

The curves in the needle facilitate intra- 
abdominal manipulation of it. (Fig. 8.) By 
resting the abdominal wall tissues in the 
proper curve, one may manipulate the 
needle into any desired intra-abdominal 
position without undue trauma to the 
abdominal wall. A straight needle shaft 
would not permit such atraumatic manipu- 
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lation in the majority of instances since the 
abdominal wall tissues would be distorted 
and traumatized instead of “sliding” into 
the curve in which the}’ rest with the needle 
described as intra-abdominal manipulation 
is carried out. 

The first part of the procedure being 
completed, the same routine is carried out 
on the other side of the abdomen and the 
opposite round ligament secured in the 
same manner as the first. After final peri- 
toneoscopic inspection, the air is permitted 
to escape from the abdominal cavity and 
the peritoneoscopic apparatus removed. 

We place one stitch or skin clip in the 
skin at the puncture site through which the 
peritoneoscope was passed. One does not 
place stitches in the nicked areas in the 
hypogastric regions. 

The entire operative procedure can be 
carried out easily by an experienced opera- 
tor in fifteen minutes in properly selected 
cases.* 

* \Vc have performed this operation upon five addi- 
tional patients since submitting the above paper for 
publication. These few cases, however, are not e.xactlj' 
indicative of the frequency with wiiich the operation 
properly can be performed on an active service, since 
other investigative procedures and heavy operating 
schedules have interfered with our collection of suitable 
clinical material. 

We have been able to follow about one-half of our 


SUMMARY 

We present a new technic for carrying 
out the Olshausen type of suspension of the 
uterus, by use of the peritoneoscope and a 
special needle. 

Since the technic does not require open 
abdominal incision, we permit the patients 
to become ambulatory on the second or 
third postoperative day if they choose when 
perineorrhaph}' has not been done. 

Since there is no necessity for more than 
twenty-four to forty-eight hours hospital- 
ization, an appreciable economic saving is 
offered the patient. 

The operation has been done only in 
those instances in which no intra-abdomi- 
nal work other than suspension of the 
uterus was needed. 
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patients postoperativelj-. In no instance has there been 
a recurrence of the retroversion over the period of time 
extending back through 1939. this being the year we 
first performed the procedure upon humans. 





THE DIAGNOSIS OF UTERINE RUPTURE^*- 


A. Sadowsky, m.d. 

JERUSALEM, PALESTINE 


M any authors consider uterine rup- 
ture during pregnancy or labor to 
be the most serious complication in 
obstetrics. Although great attention has 
been paid to this problem, and although all 
symptoms of threatened and actual rupture 
are given in textbooks, there are many 
cases in which the diagnosis of uterine 
rupture meets with difTiculties. 

Reviewing the material of the Depart- 
ment of Obstetrics of the Hadassah Uni- 
versity Hospital for ten years (1929 to 
1938) it will be seen that the determination 
of the moment of rupture is of great 
importance for the selection of the best 
method of intervention. The prognosis for 
the mother is less favorable when a uterine 
rupture is diagnosed long after it has 
occurred or when the rupture is diagnosed 
after delivery of the child. The results for 
the mother are much better when the child 
is delivered through the abdominal incision 
made for a subsequent exl'irpalio uteri, than 
when the uterus is removed only after the 
child has been delivered per vagina. 

In our Department of Obstetrics we had 
during a period of ten years (1929 to 1938) 
thirteen cases of uterine rupture among a 
total of 9,079 deliveries, i.e., an incidence 
of 1 :698 or 0.14 per cent. In the statistics 
reported in the literature we find great 
differences regarding the frequency of 
uterine rupture. StoeckeP gives a rate of 
from 1 :235 to i ;6ioo. Kupferberg- review- 
ing a period of twenty years, reports 
twenty-four cases or o.i per cent. Wlassow* 
reports eight cases among 34,650 deliveries, 
i.e., an incidence of 1:4331, or 0.023 per 
cent. Sheldon-* reports t^venty-six cases 
among 47,554 deliveries or 0.05 per cent 
(1:1839). 

The widespread performance 01 cesarean 
section and the indiscriminate use of 


pituitary extracts during labor are responsi- 
ble for a great number of cases of ruptura 
uteri (DcLcc'-'). This was confirmed by 
Kupferberg- who, reviewing the cases of 
uterine rupture during a period of twenty 
years, found a rate of 0.3 per cent in the 
first twelve years, while during the last 
eight years this rate rose to 3 per cent. Y'e 
arc unable to confirm this fact from our 
material. During the first five years (1929 
to 1933) we had seven cases and during the 
last five years (1934 to 1938) six cases, 
while the number of deliveries during the 
second half was almost twice that of the 
first (1929 to 1933, 3,446 deliveries; 1934 to 
1938, 5,633). 

Uterine rupture occurs more frequently 
in multiparae and the danger of rupture 
increases with the number of deliveries. 
DeLee’ thinks that the rate is eight times 
higher in multiparae than in primiparae. 
Hammerschlag® found 95 per cent of 
uterine rupture in multiparae. Sheldon’ 
found only two in primiparae among a total 
of twenty-six cases. All our cases of uterine 
rupture were in multiparae. 

Tahle I 

CASES or ETERINE REPTLRE IN MLLTIPARAE 

No. of Deliveries No. of Cases 

2 I 

3 = 

4 2 

6 2 

8 I 

9 2 

10 2 

Multiparae ? i 

As is well known the prognosis of uterine 
rupture is very serious to both mother and 
child. Out of thirteen cases we had six 
cases of maternal mortalitj- or a mortality 
rate of 46.1 per cent. The mortality rate 
varies from 40 to 60 per cent, according to 
different authors. (Table ii.) 
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Table n 
Per Cent 


lladassah Univ. Hosp. 46.1 
DeLec^ 4 ^* 

Hammerschlag® -! 

Carton" 44 

Berkley, Bonney* 50 to 60 

Kiipferberg- 45-8 

Sheldon-* 42.3 


complete rupture 
incomplete rupture 


Fetal mortality reaches 90 per cent or 
more. We had 100 per cent fetal mortalit}'. 
Onh' Sheldon gives a rate of 42 per cent. 

In our material we had twelve cases of 
complete and one case of incomplete 
uterine rupture. Of our thirteen cases, eight 
cases were spontaneous uterine ruptures, 
three were violent ruptures and two on the 
border between violent and spontaneous, 
in connection with not very careful use of 
pituitary extracts. 

Operations Avere performed in eleven 
cases (extirpatio or amputatio uteri supra- 
vaginalis). One patient died before the 
operation of acute anemia. One patient 
was not operated upon (the diagnosis of 
incomplete uterine rupture was made only 
one day after spontaneous delivery — the 
patient recovered). 

Of the eleven patients operated upon, 
five died. Two of these were brought to the 
hospital in a severe general condition with 
all signs of uterine rupture (one died 
twenty minutes, the other forty-five min- 
utes after operation). Of the other three 
fatal cases, one patient died five hours, 
another six hours after operation; the third 
died of embolus five days after operation. 

In seven patients the uterine rupture 
occurred in the hospital, onl}- one of whom 
died. The other six patients were admitted 
to the hospital with symptoms of threat- 
ened or actual uterine rupture; of these five 
died. From the above we may conclude 
that early diagnosis and operation are of 
utmost importance. 

We have already mentioned that the 
prognosis is much better Avhen the uterus is 
extirpated without first delivering the child 
per vias naturales. In six cases in Avhich the 
child was delivered through the abdominal 
incision, onh* one ended fatally, Avhile in 


the other seven cases, in which the child 
was first delivered per vagina and operation 
followed, five patients died. 

The obstetric interventions in the last 
mentioned seven cases were: two embry- 
otomies (neglected shoulder presentation), 
three forceps, one perforatio capitis, one 
combined version (suspected accidental 
hemorrhage). The operations were per- 
formed when the diagnosis of uterine 
rupture was not clear or when the present- 
ing part was fixed on the pelvic floor. 

In all textbooks the symptoms of threat- 
ened and actual uterine rupture are given in 
detail. Unfortunately, many of these symp- 
toms are not observed. The theory of 
Bundle and his picture of uterine rupture 
are confirmed in the literature in a great 
number of cases. Nevertheless, there are 
cases in which the rupture occurred in 
connection with pathological changes in 
the uterine tissue, and the clinical picture 
obtained is thus completely different. Of 
the eight cases reported by Wlassow,® the 
symptoms according to Bundle were pres- 
ent only in one case; in the other seven 
cases the classical symptoms of threatened 
uterine rupture were absent. The same fact 
is reported b}^ Vitzka.® One of our cases 
belongs also to this group. 

C.ASE I. No. 44334, the patient, age thirty- 
five, was pregnant for the tenth time. Accord- 
ing to the husband, the patient continued to 
work at home even after labor pains had 
started. In the middle of the work the patient 
fell down and fainted. When admitted to the 
hospital, the fetal heart sounds were not heard 
(in the differential diagnosis both uterine 
rupture and accidental hemorrhage had to be 
considered). Because of a fn-e-finger dilatation 
we decided upon manual dilatation and com- 
bined version Avith manual extraction. The 
placenta Avas separated immediately after 
extraction of the child. This confirmed the 
diagnosis of accidental hemorrhage. Internal 
e.xamination reA^ealed uterine rupture on the 
left side. The patient died fort^’^-five minutes 
after defiA'ery before operation AA-as begun. 

In this case the fetus remained in the 
uterus, so that, besides the internal hemor- 
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rhage, no other signs of uterine rupture 
were present. Were it not for the tempting 
five fingers’ dilatation, we would have oper- 
ated upon this patient because laparotomy 
is indicated in both uterine rupture and 
accidental hemorrhage. We are unable to 
overcome the suspicion that the first 
complaint was accidental hemorrhage, and 
that the uterine rupture took place during 
the combined version. 

Also in those cases in which uterine 
rupture was preceded by the symptoms 
given by Bundle, there were still man\’ 
signs missing and the picture was confus- 
ing. The obstetric interventions made 
because of a not very clear diagnosis only 
brought the fatal outcome of the case 
nearer. The symptoms described b3’ Bundle 
were present onlj’ in four cases. In these 
four cases all S3"mptoms were present, while 
in the eight remaining cases there were 
deviations from the typical picture: 

In one case (No. 40301) the patient, 
fort3’^-two years old, delivered a dead child. 
A short time before delivery she com- 
plained of pain in the left side. This pain 
did not raise any suspicion of uterine 
rupture. Onl3’’ after twenty-four hours, 
when an internal examination was made, 
an incomplete uterine rupture was detected 
at the height of the uteri internum. Since 
the patient felt well, a conservative atti- 
tude was taken. The patient suffered from 
parametritis and left the hospital after 
three months completel3’ recovered. 

In two other cases (No. 32866 and No. 
10518) the rupture occurred a short time 
before deliver3^ In both cases the head was 
low and visible through the rima pudendi. 
Since there were fruitless pains outlet 
forceps was performed, and onl3' after 
deliver3^ did all pernicious S3'mptoms of 
uterine hemorrhage caused 63^ rupture 
appear. This fact was noted 63’ DeLee^ who 
says: “If the child has not been expelled 
into the abdominal cavit3’^ the pains 
ma3' continue, though weaker, and the3' 
may, though rarely, suffice to deliver the 
child.” This has also been noted 63- 
Hammerschlag.® 


In two cases of neglected shoulder pres- 
entation in which some S3'mptoms of 
threatened uterine rupture were present, it 
is possible that the rupture took place 
during embryotom3\ 

In one case fNo. 29311) in which the 
child was delivered b3’ high forceps, a 
violent uterine rupture ma3' have occurred. 

In the remaining two cases in which 
pituitar\' extract was used, the t3’picai 
picture of rupture, according to Bundle’s 
description, had not enough time to 
develop. 

Although better results are obtained 
when the extirpation of the uterus is not 
preceded b3' an3' obstetrical intervention, 
we are, in man3- cases, obliged to interv^ene 
in one or another form. This occurs in cases 
in which the presenting part is low and the 
diagnosis of uterine rupture not x^et clear 
(absence of signs of internal hemorrhage 
and persisting pains), in cases in which the 
diagnosis oscillates between uterine rupture 
and accidental hemorrhage, and a sufficient 
dilatation exists for termination of labor by 
an obstetrical intervention (No. 44334> 
mentioned above), and naturalh* in cases in 
which the diagnosis is made after obstetric 
intervention (violent rupture following 
high forceps and shoulder presentation). 

SUMMARY 

1 . In the Obstetrical Department of the 
Hadassah Unlversit3f Hospital, Jerusalem, 
there were, during a period of ten years 
thirteen cases of uterine rupture among a 
total of 9,079 deliveries, i.e., an incidence of 
1 1698 or 0.14 per cent. 

2. In spite of statistical data in the 
literature to the contrarx^ the number of 
cases decreased 63’ half during the second 
part of the decade. 

3. All thirteen cases occurred in multi- 
parae. 

4. Maternal mortalit3’‘ was 46.1 per cent 
(6:13). Fetal mortalit3' 100 per cent. 

5. We had eight cases of spontaneous 
rupture, three of violent rupture and two 
cases in connection with a not verx* careful 
use of pituitar}' extract. 
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6. Eleven patients were operated upon 
(uterine extirpation or amputation). One 
patient died before operation; one was not 
operated upon because the rupture was not 
diagnosed (patient recovered). 

7. The uterine rupture took place in the 
hospital in seven patients, one of whom 
died. The other six patients were admitted 
to the hospital with signs of actual or 
threatened rupture; of these, five died. 

8. The typical picture of uterine rupture, 
as given by Bundle, was present only in 
four cases. 

■9. In six instances operation was per- 
formed with no preceding obstetrical inter- 
vention; one of these patients died. In 
seven cases laparotomy was performed 
after obstetric intervention; five of these 
patients died. It thus follows that the 
prognosis is much better when laparotomy 
is not preceded by any obstetrical interven- 
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tion. Unfortunately, in some cases, obstetri- 
cal intervention is unavoidable. 

I am indebted to Prof. 0 . Zondek for 
permission to use the material of the Depart- 
ment. 
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PARTIAL GIANT GROWTH-^ 

OPERATIVE REDUCTION IN SIZE OF A FOOT 

Ernst Bergmann, m.d. 

NEW YORK, NEW YORK 

M alformations which take their Genuine giant growth can implicate the 

origin in a faulty fetal anlage are entire body, a body half, one extremity, 
characterized by their size, shape hand or foot, single fingers or toes. Accord- 


y / 



Fig. 1. Before operation. Fio. 2. After operation. 


or in that the number of the component ingly, one speaks of total or partial giant 
parts varies from the normal. In the first growth. With a certain regularity it ap- 
group congenital giant growth plays a pears that the excessive growth is more 
modest role commensurate with its raritj'. abundant the more peripheral the involved 
One differentiates between genuine and part. During the growth period the imph- 
false giant growth. It is considered genuine cated part ma}' either enlarge proportional 
when all tissues are equally involved. In to its original oversize or it can increase out 
false giant growth one tissue is primarily' or of all proportions. In the latter case we 
the only tissue involved. In this group are speak of monstrosities. In all cases of 
considered the congenital diffuse lymph- giant growth one frequently finds abnor- 
angiomas which have been termed con- malities of the vascular system such as 
genital elephantiasis by French authors naevi, angiomas, ectasias and occasionally 
(Kirmisson, Lannelongue). pigmentations. 

* From the Orthopedic Service of Bellevue Hospital, Arthur Krida, m.d , Director. 
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Giant growth, while considered con- would fit her right foot. She stated that this 
genital, has formerly not been considered foot has always been somewhat wider than the 
hereditar}'. More recentl}^ a few cases were loft one and that during adolescence the dis- 



• Fig. 3. Before operation. 

observed in which familial appearance was 
noted. This led to the conviction that one 
was dealing with a hereditary condition. 
The difficulties to prove the hereditary 
nature of this deformity are due to its 
rarity and its recessive character. 

Beyond the general interpretation as 
faulty primary anlage there are several 
theories concerning its etiology. Some 
deal with nervous others with vascular 
anomalies. 

Interference with function and cosmetic 
considerations determine the surgical indi- 
cations. If one entire extremity is involved 
and the growth period not yet consum- 
mated, epiphyseal arrest by means of 
surgery or .v-ray is of course the treatment 
to be contemplated. On the whole, one 
frequently has to take recourse to maiming 
procedures, amputations and disarticula- 
tions, particularly in dealing with a single 
enlarged finger or toe. If an entire hand 
or foot is involved, individual requirements 
have to be considered. In giant growth of 
the foot, for instance, we found the removal 
of the entire fifth metatarsal segment 
(“ray of the foot”) to be a very useful 
procedure. 

A sixteen year old girl v hose family history 
was in no ^^ay remarkable complained that it 
^^as impossible for her to get a shoe which 


Fig. 4. After operation. 

proportion between the tvo feet increased 
considerably. 

Examination revealed a foot which was 
marked^' developed in vidth but onlj’’ slightlj- 
longer than the left. In the enlargement soft 
parts and bones took an equal part. Both legs 
were equally long and the right calf slightlj’- 
more developed than the left. All joints showed 
normal motion and there was no functional 
defect. As the only other asymmetry the right 
mammarj' gland was markedly enlarged, an 
observation which we have also noted in other 
cases of partial giant grovth. 

The patient insisted upon ha^'ing both feet 
made the same size. To accomplish this, the 
removal of the lateral segment was obviouslj- 
the best way. 

Through a dorsolateral incision the fifth 
toe and metatarsal bone were e.xarticulated 
and the lateral part of the cuboid chiseled off, 
making it even with the base of the fourth 
metatarsal. The tendon of the peroneus longus 
muscle was preserved, the tendon of the 
peroneus brevis, having removed its insertion, 
vas reanchored to the remains of the cuboid. 
The h;\'pertrophied fattj' tissue within reach of 
the incision as well as the short foot muscles 
of the fifth metatarsal were excised. 

The patient made an uneventful recovery. 
Several months later she had no difficulty 
wearing normal foot gear. The patient was 
follon ed up well into her adult life. At no time 
did she complain of a functional disadvantage 
at the site of the operation. 



THE USE OF THE TRANSFIBULAR APPROACH IN 
ARTHRODESIS OF THE ANKLE JOINT 


Thomas Horwitz, m.d. 

Instructor in Orthopedic Surgerj-, Jefferson Medical College 
PHILADELPHIA, PENNSYLVANIA 

T he purpose of this communication is destructive arthritides involving that joint, 
to record the use of a surgical ap- infectious or degenerative in origin; in the 
proach to the ankle joint in the per- reconstruction of severe fractures about or 
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Fig. I. Illustrating the use of the transfibular approach to the ankle 
joint, during panarthrodesis of the foot. The fibula has been 
osteotomized in its low er portion and the distal fragment has been 
reflected laterally. The subastragalar and midtarsal joints have 
been exposed through the same incision. The medial half of the 
reflected fibular fragment has been transplanted to bridge the 
anterior surface of the ankle joint, while bone chips have been 
introduced between the denuded articular surfaces. Upon closure, 
the lateral fibular fragment will be restored to its original position, 
where it will contact the denuded lateral surfaces of the tibia and 
astragalus. 


formance of arthrodesis of this joint, which 
has been adopted from an approach 
advocated by Gatellier^ and, more re- 
cently, by Alldredge- for the operative 
reduction of certain ankle fractures. 

Surgical fusion of the ankle joint is 
employed in the treatment of various 


involving the ankle joint, either as a pri- 
mary or secondary procedure; and for the 
stabilization and correction of deformities 
of the ankle region and foot, as in infantile 
paralysis and certain congenital anomalies. 
Most operative procedures for securing 
ankle fusion, whether they be e.vtra- 
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articular, intra-articular or combined ex- leaving only its posterior attachments 
tra- and intra-articular, utilize either an intact. The ankle joint is further e.xposed, 
anterior, posterior, combined anterior and especially anteriorly, by additional soft 



Fig. 2 . Anteroposterior and lateral roent- 
genograms of the foot of a thirty-five- 
year old male, a few days after 
panarthrodesis for a paralytic flail 
foot witli valgus deformity, .secondary 
to a traumatic cord lesion. 

posterior or lateral approach. All ol these 
approaches present certain inadequacies or 
undesirable features. 

The transfibular approach, utilized by 
the Avriter, combines tvo principles: (i) 
osteotomy of the fibula as advised by 
Goldthwait" to insure accurate coaptation 
of all denuded surfaces between the 
astragalus and ankle mortise, and (2) 
the approach of Gatellier* who exposed the 
ankle joint by freeing the lower portion of 
the fibula and turning it downward, the 
external lateral ligaments acting as a hinge. 

Operative Procedure. The skin incision 
runs along the posterior border of the lower 
10 cm. (4 inches) of the fibula and, just 
below the tip of the external malleolus, 
swings forward to end over the cuboid 
bone. The peroneal tendons are exposed 
and retracted posteriorly or divided. The 
fibula is osteotomized about 7.5 cm. (3 
inches) above the tip of the malleolus and 
this lower fragment is reflected laterally. 



Fig. 3. Anteroposterior and lateral roentgeno- 
grams of tlie foot of a fort\ -five-year old 
male, a few days after arthrodesis of tlie false 
ankle joint following astragaleetomj- two 
years previousK for a comminuted fracture of 
the astragalus. The resultant equinovarus 
deformity had been very disabling. The 
entire distal fibular fragment was used as a 
lateral graft to bridge the joint after the 
latter had been denuded and filled with bone 
chips. 

tissue Stripping. When a panarthrodesis is 
to be performed, the soft tissues are dis- 
sected from the bone on the lateral surface 
of the foot to expose the subastraga- 
lar, calcaneocuboid and astragaloscaphoid 
articulations. (Fig. i.) 

Following denudation of the joint sur- 
faces the reflected distal fibular fragment is 
returned to its original position. The 
writer has pursued the following technic: 
After denudation of the articular cartilage 
from the joint surfaces and the insertion 
of numerous bone chips, the reflected fibu- 
lar fragment is split longitudinally, the 
medial half being used as a free bone graft 
across the ankle joint anteriorly, and the 
lateral half being reapplied to the denuded 
lateral surfaces of the tibia and astragalus. 
(Fig. I.) When the subastragalar joint is 
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also being ankylosed, the lateral fibular conclusions 

portion may be freed further and shifted The transfibular approach simplifies the 

downward to span both the ankle and exposure of the ankle joint for arthrodesing 



a b 

Fig. 4. a, lateral roentgenogram of the hindfoot of a seven- 
teen-year old male, three months after panarthrodesis 
for a parahtic calcaneovalgus deformity, following acute 
anterior poliomtelitis. 6, lateral roentgenogram of the 
hindfoot of a fourteen-year old male, three months after 
panarthrodesis for a severe congenital equinovarus de- 
formity with disturbed distal tibial epiphyseal growth. 


subastragalar joints. The attachment of 
the fibular fragment is secured by heavy 
catgut sutures. The position of the foot and 
the need for correction of any residual 
deformity by manipulation or cast-wedging 
are determined by postoperative roent- 
genographic study. 

The transfibular approach has been em- 
ployed by the writer for the surgical fusion 
of the ankle joint in five cases. (Figs. 2 , 3, 
4a and 46.) It should not be used in young 
subjects, except in selected cases (Fig. 46), 
because of the danger of disturbing normal 
epiphyseal growth. 


purposes by obviating the necessity for 
wide soft-tissue dissection and distorslon of 
the foot, and it assures complete bony 
contact oft^ll of the denuded articular 
surfaces. 
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PATHOGENESIS OF ARTHRITIS FOLLOWING . THE 
INTRAVENOUS INJECTION OF STAPHYLOCOCCI IN THE 

ADULT RABBIT^^ 


R. H. Rigdon, m.d. 

Associate Professor of Pathologj-, University of Tennessee 
MEMPHIS, 


T he incidence of staphylococci as the 
causative agent of pyogenic infections 
of bones and joints is high. The 
pathogenesis of these lesions is not always 
clear either from an experimental or clinical 
standpoint. 

Osteomyelitis usually occurs in young 
rabbits following the intravenous injection 
of Staphylococcus aureus. Experimental 
studies^’- show that when this organism is 
given intravenously to young rabbits it 
localizes in the capillaries of the metaph3-sis 
of the long bones and abscesses subse- 
quenth' develop. The infection graduall}’" 
extends to the adjacent tissues. Thompson 
and Dubos® observed that the infection 
extended from the end of the long bones 
into the joints in onh’ eight out of forty- 
seven cases of osteoniA'elitis. Kistler^ found 
that all health}' growing rabbits receiving 
living cultures of staphj'lococci intrave- 
nousl}’ and surviving the septicemia for 
more than two da^s, develop marked 
exudative arthritis in one or more joints 
with destruction of the articular cartilage 
and subchondral bone. Lexer^ states that 
adult rabbits develop a suppurative arthri- 
tis following the intravenous injection of 
staph^'lococci. From the studies of Kistler, 
Lexer and Thompson and Dubos it ap- 
pears that both osteom^'elitis and arthritis 
nia}' occur in growing and adult rabbits 
following the intravenous injection of 
staph^'lococci. 

The present paper is a stud}' of the path- 
ogenesis of purulent arthritis in the adult 
rabbit following the intravenous inocula- 
tion of a broth culture of Staphylococcus 
aureus. The articular lesions are observed 


TENNESSEE 

in three groups of rabbits : First, in the nor- 
mal; second, animals previously immunized 
with staphylococcic toxin; and third, rab- 
bits given staphylococcic antitoxin. 

The larger joints are observed niac- 
roscopically. Roentgenograms are made at 
frequent intervals. Bacteriological and 
pathological examinations are made on the 
joints after they have been infected for 
different periods of time. 

The arthritic lesion following the intra- 
venous injection of a broth culture of 
Staphylococcus aureus is compared with 
the local lesion that follows the intra- 
articular inoculation of the knee joints 
with the same bacterium. 

EXPERIMENTAL 

Rabbits vary in their susceptibility to 
staphylococci and staphylococcic toxin. 
This is thought to be the result of natural 
immunity. In view of this, the following 
procedure is carried out to determine the 
approximate lethal dose of the culture of 
Staphylococcus aureus used in the follow- 
ing three groups of rabbits: Group i, 
normal rabbits; Group 2, those immunized 
with staphylococcic toxin; Group 3, ani- 
mals given the same quantity of a broth 
culture of Staphylococcus aureus and the 
period of survival is observed. The strain of 
staphylococci used in these e.xperiments 
was isolated from a patient who died with 
agranuloc}'tic angina. It has been used in 
other experiments.®"’ 

Nine rabbits in Group 2 are given 
twelve intravenous injections of staphylo- 
coccic toxin over a period of one month. 
The day following the last injection the 


Tins experimental work ^vas carried out in the Department of Pathologj' at Vanderbilt University. 
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animals are given 4 cc. of a twentj^-four- 
hour broth culture of staphylococci. Five 
rabbits in Group 3 are injected with 1,750 
units of staphylococcic antitoxin* and four 
hours later they are injected with 4 cc. of 
the same bacterial suspension. Five rabbits 
in Group i are used for the controls. The 
following data show the time of death 
of the rabbits in the three groups ; 


Immunized with 
Staphylococcic 
Toxin 

, 

1 Given Staphy- 
lococcic 
Antitoxin 

Normal 

No. 

Results 

No. 

Results 1 

1 

No. 

Results 

100 

Killed after 

I 1 I 

Died after 

I 12 

Died after 


26 days 


20 hrs. 


20 hrs. 

102 

Died after 

H 3 

1 Died after 

114 

Died after 


60 days 


92 hrs. 


56 hrs. 

103 

Died after 

115 

Died after 

116 

1 Died after 


8 days 


27 hrs. 


20 hrs. 

104 

Died after 

117 

Died after 

118 

Died after 


14 days 


j6 hrs. 


20 hrs. 

105 

Died after | 

119 

Died after 1 

i 120 

i Died after 


1 1 days 


T27 hrs. ! 

1 

20 hrs. 

106 

Died after 



i 



1 1 days 


1 



108 

Killed after 



i 



28 days 



1 


109 

Died after 



1 

1 



96 hrs. 


1 

i 

1 

1 


The period of survival of the rabbits in 
the three groups is too short to compare the 
frequency of the development of joint 
lesions. It appears advisable in subsequent 
experiments to compare the lesions in 
rabbits immunized with staphylococcic 
toxin and given the same number of 
staphylococci with one group of normal 
animals and the pathological changes in 
rabbits given staphylococcic antitoxin and 
a different amount of the inoculum with 
another group of normal animals. 

ARTHRITIS IX THE NORMAL RABBIT 
FOLLOWING THE INTRAVENOUS 
INJECTION OF .A BROTH CULTURE 
OF STAPHYLOCOCCUS -AUREUS 

Four adult rabbits were given a single 
intravenous injection of a broth culture of 

* The antitoxin was supplied by Lcdcrle Laboratories. 


Staphylococcus aureus. Two of these died 
twenty-four hours later. A third died after 
fort3’-eight hours and the fourth was 
moribund at this time and was killed. 

A bacteriological examination was made 
on one of the ttvo rabbits that died after 
twenty-four hours and on the one killed 
after forty-eight hours. A small amount of 
blood tinged fluid was present in the left 
knee of the former and in both knee joints 
of the latter. Gram-positive cocci were cul- 
tured from this fluid. This bacterium gives 
the same fermentation reaction as the 
organism isolated from the heart’s blood, 
and also the same as that of the original 
inoculum. 

Six normal adult rabbits were given 2.0 
cc. of the same culture of staphjdococci. 
One animal died after twenty-four hours 
and two after forty-eight hours. Two other 
rabbits developed a purulent arthritis, one 
in both knees and the other in onl}' the 
right knee. One rabbit was normal after 
thirty days and was discarded. The animal 
with arthritis in the right knee was ob- 
served over a period of approximately six 
months during which time roentgenograms 
xvere made at frequent intervals. Two blood 
cultures taken during this period were 
sterile. 

A second group of five rabbits was given 
a smaller number of staph^dococci on each 
of the following da3"s: first, eighth, nineth 
and Twelfth. One rabbit in this group died 
on the sex’enteenth and another on the 
twentieth da3' of the experiment. Neither of 
these two animals showed an\' gross path- 
ological changes in the larger joints. Three 
rabbits were normal after thirty da3's and 
were discarded. A blood culture was ster- 
ile from one of these when the3’ were 
discarded. 

The above observations show that 
staph3dococci, when injected intravenously 
reached the joint cavit3- within a period of 
twent3 -four hours. The blood stream ma3' 
subsequenth" become sterile and the rabbit 
live for six months with an active lesion 
in the joints. When the inoculum is small, 
either the bacteria do not localize in the 
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joints’ cavities or the local resistance is 
suflicient to prevent the production of a 
lesion. 

It is interesting to observe the absence of 
osteomyelitis in any of the fifteen rabbits 
used in these experiments. 

ARTHRITIS IN RABBITS IMMUNIZED WITH 

STAPHYLOCOCCIC TOXIN AND GIVEN A 

BROTH CULTURE OF STAPHYLOCOCCUS 
AUREUS INTRAVENOUSLY 

Five rabbits were immunized with 
staphylococcus toxin. Three series of intra- 
venous injections of the toxin were given 
during a period of approximately five 
months. Six days after the last injection of 
the toxin the animals were gi^"en intra- 
venousK' a broth culture of staphylococci. 
One rabbit died four days later and another 
developed purulent arthritis in the left 
elbow. This joint was macroscopically 
normal forty-five days following the inocul- 
ation of the bacteria. Roentgenograms at 
this time showed only a slight periarticular 
swelling. Three of the rabbits did not show 
any lesion during a period of thirty days. 

Five normal rabbits were used as con- 
trols. Every animal died within forty-eight 
hours after the bacteria were Injected. 

A second group of eight rabbits were 
Immunized over a period of one month and 
then given intravenously a broth culture of 
staphylococci. One animal died in less than 
four days. Seven lived for eight da3s or 
longer and three of these developed macro- 
scopic arthritis in one or more of the larger 
joints. Two of the rabbits with arthritis 
were killed twenty-six daj’s following the 
inoculation of the bacteria. Both knees, the 
left elbow and the right shoulder in one 
rabbit were filled with caseous material. 
Smears of this exudate show leucoc^’tes and 
Gram-positi^"e cocci which are considered 
to be stapliA'lococci. The third rabbit with 
arthritis was killed after approximateh' 
two months. A smear and culture from the 
exudate in one of the knee joints showed 
the same bacterium as described above. 
The culture from the heart’s blood was 
sterile. The joint lesions were followed at 


frequent intervals with roentgenograms 
and pathological studies were subsequenth' 
made on the tissues. 

Five normal rabbits in the control group 
were given the same volume of the broth 
culture of staph^^lococci. All were dead in 
less than fift\'-six hours. 

The roentgenological and pathological 
changes in this group of rabbits given a 
series of injections of staphj'lococcic toxin 
are the same as those that occur in normal 
rabbits following the intravenous injection 
of staphjdococci. 

ARTHRITIS IN RABBITS GIVEN 
STAPHYLOCOCCIC ANTITOXIN 
AND BROTH CULTURES OF 
STAPHYLOCOCCUS 
AUREUS 

The effect of staphylococcic antitoxin on 
rabbits given broth cultures of staphylo- 
coccus aureus has been reported.® The 
length of the survival period following the 
intravenous injection of staphylococci is 
influenced b}- the amount of antitoxin 
given and the time elapsing between 
the injections of the organisms and the 
antiserum. 

Seven rabbits were given multiple injec- 
tions of staphylococcic antitoxin and then 
a single intravenous injection of a broth 
culture of staphylococci. One animal died 
twenty-four hours later and another lived 
for seven da^'s. Four rabbits developed 
purulent arthritis. One was normal thirty' 
da^'s after the inoculation and was dis- 
carded. A rabbit with arthritis in the right 
and left elbow was killed on the fourth daj' 
of the experiment. Another with a swelling 
of each knee and the right elbow was 
killed on the eighteenth dajL Smears and 
cultures from the material in the joints of 
the latter rabbit showed a Gram-positive 
coccus which is considered to be a staph3'lo- 
coccus. A culture of the heart’s blood was 
sterile. Roentgenograms and pathological 
studies were made on these rabbits. 

Six rabbits were in the control group. All 
were dead in less than forty’-five hours 
following the injection of the bacteria. 
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A second group of four rabbits was given 
multiple injections of staphjdococcic anti- 
toxin and two inoculations of a broth 
culture of Staphylococcus aureus on con- 
secutive days. All the animals developed 
purulent arthritis. Smears and cultures 
from the material in the joints showed a 
Gram-positive coccus which was considered 
to be a staphylococcus. The blood from the 
heart of two rabbits taken on the tenth and 
thirteenth days of the experiment was 
sterile. A staphylococcus was isolated from 
the blood of the third rabbit on the four- 
teenth day following the injection of the 
bacteria. 

Four animals in the control group receiv- 
ing the same amount of the broth culture of 
staphylococci were either dead or moribund 
fort3^-eight hours later. 

Lesions developed in the joints following 
the intravenous injection of staphjdococcus 
in the rabbits give staphylococcic antitoxin 
the same as in the nonimmune rabbits. No 
primarj’’ lesions were observed in the bones. 

CLINICAL OBSERVATIONS 

The macroscopic changes are essentials 
the same in these three groups of rabbits. 
The number of infected joints varjL The 
larger joints in the extremities begin to 
s^vell approximate!}’ fn-e daj^s following the 
intravenous injection of the broth culture 
of staphj'lococci. The rate at which the 
swelling progresses varies in different 
rabbits. The skin over the swollen joints 
does not appear abnormal. 

The swelling is localized to the joints in 
the earl}’ stages of the infection. As the 
Inflammation progresses the contour of the 
joints frequently becomes irregular and 
the adjacent tissues swell. The joints are 
rubbery in consistency when they reach 
their maximum size. The bones in some of 
the joints can be moved at this time and 
frequently a grating sensation is noted. 
This grating is the result of erosions in the 
articular cartilage. While the joints are 
swollen the rabbits attempt to keep the 
extremity at rest. The swelling usually 
increases for t%vo to three months and then 


gradually decreases during the following 
two to three months. The joints usually 
remain larger than normal. 

Three rabbits with arthritis were fol- 
lowed for approximately seven months. 
The function of the knee joints in tivo of 
these was apparently only slightly im- 
paired after six rnonths. The amount of 
movement and the grating sensation 
obtained when the articular surfaces of 
opposite bones are rotated on each other 
decreases considerably by the fifth to the 
sixth months. 

The rabbits frequently lost weight fol- 
lowing the injection of staphylococci espe- 
cially those animals with multiple joint 
involvement. The weight is usually also 
slightly below normal in the rabbits in 
which only one joint is infected over a long 
period. 

ARTHRITIS IN THE NORMAL ADULT RABBIT 
FOLLOWING THE INTRA-ARTICULAR 
INJECTION OF STAPHYLOCOCCI 

Macroscopically the lesions in the knee 
following the intra-articular injection of 
staphylococci are similar to the process that 
follows the intravenous inoculation of the 
same organism. The bacteria are injected 
through a No. 27 gauge needle into the 
cavity of the knee joints. The needle is 
passed through the petella. The swelling in 
the joints and the adjacent tissues are more 
marked in this group of rabbits than in 
those animals given the bacteria intra- 
venously. Blood cultures from five of the 
rabbits taken eight days after the intra- 
articular injection of staphylococci were 
sterile. Bacteria considered as staphylococci 
were isolated from the exudate in the knee 
joints of tivo of these animals. 

ROENTGENOLOGICAL EXAMINATIONS* 

The roentgenological changes observed 
in the joints following the intravenous 

* The roentgenological interpretations were made b> 
Dr. H. C. Francis of Vanderbilt University. I wish to 
thank Dr. Francis and the Department of Roenlgen- 
olog}- for cooperating in this study. 
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inoculation of broth cultures of staphylo- 
cocci, like the pathological vary slightly in 
the different animals. The general process, 
however, is always the same. During the 
first two to three weeks the roentgeno- 
grams show only periarticular swelling. 
After this time the articular surfaces of the 
tibia and femur appear slightly rough. This 
change progresses in some of the rabbits 
until there are small focal areas of bone 
destruction which extend down into the 
epiphysis. Accompanjdng this chance is a 
condensation of the ends of the bones. Some 
of the joints after two to three months 
show an atrophj- of the periarticular 
tissues, a decrease in the space between the 
articular surfaces of the bones and a 
proliferative reaction. A few of the animals 
with extensive involvement of a joint for 
six months or longer show some evidence of 
what appears to be a beginning ankylosis. 
(Figs. I, 2 and 3.) 

Periarticular swelling is the first change 
observed in the posterior extremities of 
rabbits following the intra-articular injec- 
tion of broth cultures of staphylococci. A 
rough articular surface subsequently de- 
velops. It progresses until an extensive 
destruction of the adjacent bones occur 
with a diminution in the space between the 
femur and tibia. Proliferation of bone and 
ankylosis of the knee joint may develop 
after three to four months. 

There is nothing in any of the roentgeno- 
grams to suggest either a primary osteo- 
myelitis, epiphysitis or periostitis in the 
rabbits receiving the broth cultures of 
staphylococci either intravenously or di- 
rectly into the joint cavity. 

The pathological changes which occur in 
the knee joints of rabbits receiving broth 
cultures of staphylococci intra-articularh- 
are similar to the lesions that develop in the 
joints following the intravenous injection 
ofth e same organism. The extent of injury 
is much greater, howe^-er, in the former 
group. Calcification and ankylosis also 
occur more frequently in the group of 
rabbits given the bacteria directly into the 
joint space. 


PATHOLOGICAL STUDY 

Swelling of the larger joints is usually 
detected three to five days following the 
intravenous injection of staphylococci. 
This swelling gradually increases for ap- 
proximatel}* two months. The joints at this 
time are rubbery in consistency. The 
swelling slowly decreases. The knee joints 
of the animals that live for three months or 
longer apparently never returned to their 
normal size. 

Some of the joints examined during the 
first forty-eight hours contain a small 
amount of blood-tinged fluid. Staphylo- 
cocci are frequently demonstrated in the 
cultures, the smears and in the histological 
sections removed from these early lesions. 
During the first fortv-eight hours the 

O 1.^ c 

periarticular tissues may become edema- 
tous. Abscesses frequently occur in the 
muscles and viscera. The earliest histologi- 
cal change observed in any joint is a 
perivascular infiltration of leucocytes in the 
fat pads in the knee. This animal died 
seventeen hours after the intravenous 
injection of staphylococci. The earliest 
macroscopic lesion observed in a joint 
occurred in the right knee of a rabbit forty- 
eight hours after the intravenous inocula- 
tion of the bacteria. There was a small 
amount of bloody fluid in this joint; the 
fat pads were hemorrhagic. Polymorpho- 
nuclear leucocytes and endothelial-like 
cells infiltrate the synovial membrane and a 
purulent exudate was present on the 
surface. The synovial cells were fragmented 
and pyknotic. The capsule of the joint was 
edematous. It was infiltrated with red 
blood cells, polymorphonuclear leucocytes 
and mononuclear cells. A section of this 
capsule showed Gram-positive cocci in the 
lumen and in the wall of some of the capil- 
laries. Groups of similar bacteria were 
present in the interstitial tissue and 
between the cells in the areas of the cellular 
reaction. Gram-positive cocci were present 
in the cytoplasm and apparently were 
sticking to the surface of leucocytes and 
other cells which resemble those lining the 
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synovial membrane. These bacteria are 
considered to be staphylococci. Many of 
the tissue cells in the area of the bacteria 
showed evidences of injury. 


this time the contents of many of the joints 
had dissected outward along the tendon 
sheaths and la^’- in large masses between 
groups of muscles. 



Fig. I. The roentgenograms arc made on the following days after the staphylococci are 
injected intravenously. From left to right, control showing left knee. Right knee after 
130, 260 and 327 days. After 130 daj's there is beginning destruction of the medial 
cartilage. The intercondylar groove of the femur is deeper than normal. In the third 
picture there is complete destruction of the media! cartilage. The articular surfaces of 
the femur and tibia arc eroded. After 327 days the erosion has progressed. There is 
some bone destruction and beginning bony ankylosis. 



Fig. 2. The roentgenograms are made on the following dn3’S after the staphj’lococci are 
injected intravenously. From left to right, 18, 25, 123 and 186 days. There is no 
definite pathological change observed after eighteen daj’s; however, on the twenty- 
fifth daj' there is some narrowing of the joint space and a beginning erosion of the 
intercondylar groove. The outer margin of the medial cond3'Ie of the femur shows some 
erosion. The processes are progressing and on the 123rd da3- the medial cartilage is 
almost complete^ destroyed. There is some sclerosis of the bone above the articular 
areas involved. There is a further exaggeration of the above processes on the 186th day'. 
The decalcification present at this time may have resulted from disuse of the joint. 


The exudate in the joint cavities gradu- 
ally increased and the capsule became more 
diffuseljt infiltrated with inflammatorj^ 
cells. After approximately one month the 
joints were filled with a thick, yellowish- 
gray, caseous material and the synovial 
membrane was completely destroyed. By 


The articular cartilages in the infected 
joints were smooth and grossly normal 
during the first ten days of the experiment. 
They are frequentiji eroded, howe'cer, by 
the twenty-sixth day. This lesion appar- 
entl3i served as a route for the bacteria to 
reach the epiph3'sis. Figure 4 shows the 
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Fig. 3 . The roentgenograms are made on the following days after the staphylococci are 
injected intravenously. From left to right, 35, 89, 117 and 180 days. There is some 
decalcification about the joint in the first picture. In the second there is beginning 
erosion of the lateral border of the medial femoral condyle and a deepening of the 
intercondylar groove. The third shows that the erosion is progressing. There is some 
destruction of the bone above the intercondylar groove. The joint space is narrower. 
These pathological processes are progressing as shown by the last plate. 



Fig. 4. Tins rabbit is injected intravenously with a broth culture of 
staphylococci and killed seventy days later. The extremity is 
examined by .v-ray on the following days after the bacteria are 
injected: 32, 40, 48, 55 and 68 days. At this time the epiphysis is 
secondarily involved and the infection has extended down into 
the shaft of the tibia. 
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articular surface of the tibia in a rabbit 
that died two months after receiving an 
intravenous injection of staphylococci. The 
greater part of the articular cartilage in 
this animal is eroded and the epiphysis is 
destroyed in focal areas by a necrotizing 
process which extends down to the epi- 
physeal line. 

The rabbits that survived the staphylo- 
coccic infection for five to six months 
showed the infected joints to be slightly- 
larger than the normals. There usually was 
a little purulent e.xudate in the joints even 
at that time. The s3movial membranes were 
smooth and glistening. The articular carti- 
lages in rabbits with a purulent arthritis 
showed a moth-eaten surface similar to 
that observed in infected joints after the 
first month of the infection. 

DISCUSSION 

The observations made in this studj' on 
the pathogenesis of purulent arthritis in 
the adult rabbit show that staphj'lococci 
localize in the joints within twenty-four to 
fortj'-eight hours after the intravenous 
injection of a broth culture of the organism. 
The bacteria isolated from the articular 
lesions are the same strain as those in- 
jected. The presence of an acute inflamma- 
torj”^ reaction and the demonstration of 
bacteria both bj^ cultural methods and in 
the tissues indicate that staphylococci pass 
through the blood stream directl^^ to the 
sjmovial membranes. The inflammatory' 
reaction progresses until the joint cavity is 
filled with a purulent material. The articu- 
lar cartilage is eroded after being in the 
presence of this exudate for approximately 
two to four weeks. Bacteria apparently’^ 
may’ invade the epiphy’sis secondarily’ 
through the perforations in the cartilage 
and may’ extend down into the epiphysis. 

The localization of staphy’lococci in the 
joints apparently’ cannot be considered 
the results of any’ special affinity of this 
strain of staphy’lococci for synovial mem- 
branes. These organisms produced ab- 
scesses in muscles and viscera in the same 
rabbits that develop purulent arthritis. 


There appears to be insufficient evidence at 
the present time to consider any strains of 
staphylococci specific for bone. It is sug- 
gested that lesions may develop where even 
staphylococci may localize. The develop- 
ment of a lesion, of course, is influenced by 
the number of bacteria, their virulence 
and the local and systemic immunity. 

In a previous study’ it was shown that 
staphylococcic antitoxin either completely’ 
inhibits or delays the time at which death 
occurs in rabbits receiving intravenously 
broth cultures of staphylococci.® It is sug- 
gested that when death does occur before 
forty-eight hours it may be the result of 
the action of the staphylococcic toxin 
which had been produced in vivo. Staphylo- 
coccic antibodies in both the actively and 
passively immunized animal apparently 
neutralize staphy’lococcic toxin. 

It is impossible at this time to compare 
the frequency of purulent arthritis in the 
three groups of normal and active and 
passively immunized rabbits. Apparently 
the immunized animals survive the lethal 
effects of this culture of staphylococcus 
through their abilitv to neutralize the 
toxin liberated by' this bacterium in nro. 
The organisms reach the joints through the 
blood and also may produce an inflamma- 
tory’ reaction in the adjacent soft tissues. 
The frequency and the number of joints 
involved apparently are influenced by’ the 
number of bacteria circulating in the blood. 

The pathogenesis of the purulent arthri- 
tis which follows the intravenous inocula- 
tion of staphylococci in this group of adult 
rabbits is different to that which has been 
described in y’oung rabbits. In the former 
the bacteria pass directly through the blood 
stream to the synovial membranes. In the 
latter, they localize in the metaphysis and 
may subsequently pass into the joint 
cavity. 

The arthritis which develops following 
the intravenous inoculation of staphylo- 
cocci in the adult rabbit is alway’s similar to 
the lesion which follows the intra-articular 
injection of the same organism into the 
knee joints of adult rabbits. 
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SUMMARY 

The pathogenesis of the purulent arthri- 
tis following the intravenous injection of a 
broth culture of Staphylococcus aureus 
into the adult rabbit is discussed. It is 
suggested that the bacteria pass directly 
through the blood stream to the s^movial 
membranes. The articular cartilage is 
eroded subsequently to the formation of 
the purulent exudate. Staphylococci maj' 
invade the epiph3'sis secondarily' through 
the erosions in the articular cartilage. 

The number of joints involved and the 
frequency’ of arthritis in the normal and 
immune rabbit apparently- is influenced by 
the number of bacteria circulating in the 
blood stream. 

The arthritis which develops following 
the intravenous inoculation of staphylo- 
cocci is similar to the lesion that occurs 
after the intra-articular injection of the 
same organism. 


There is apparently’ no association be- 
tween the strain of staphylococci used in 
this study- and the development of lesions 
in bone. It is suggested that there is 
insufficient evidence at this time to warrent 
a classification of “osteomy^elitic strains of 
staphydococci.” 

I wish to acknowledge my^ appreciation to 
Dr. Hillyer Rudisill, Assistant Professor of 
Radiology-, University- of Tennessee, who re- 
viewed these .Y-ray-s with me and helped to 
prepare the illustrations. 
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POSTOPERATIVE INFECTION* 

ITS CONTROL BY SURGICAL TECHNIC 
Joseph L. De Courcy, m.d. 

CINCINNATI, OHIO 


M edicine and surgery have come a 
long way since Semmelweis in 1847 
to 1849 showed that infection can 
be carried on presumably' clean hands. His 
principles, modified by newer knowledge, 
still remain the basis of modern aseptic 
surgery. But even with our advanced state 
of information, the Incidence of postopera- 
tive infection is far too great. 

It is generally estimated that from 3 to 5 
per cent of all cases of surgical Intervention 
with clean wounds are followed by post- 
operative infection. But not so many years 
ago, Meleney^ observed that, if the opera- 
tors rather than interns attended to re- 
moval of the stitches from the wounds, they 
would lose much of their false sense of 
security. He estimated that not 5 per cent 
but about 15 per cent of clean wounds 
become infected. 

This figure is undoubtedly much higher 
than the present rate of postoperative 
infection, for we have Improved our surgi- 
cal technic and have learned more about 
the causes of such infections during the last 
few years. However, it is my opinion that 
the occurrence of Infection in a clean wound 
can be reduced even further. It has always 
seemed to me that, as in all fields of modern 
medicine, the answer lies in prophylaxis 
rather than in later attempts at cure. 

At the De Courcy Clinic we have 
lessened postoperative infection by adher- 
ence to four simple principles, namely, (i) 
the avoidance of contact with pus, (2) 
gentle handling of tissues, (3) care in the 
use and tying of sutures and ligatures and 
(4) reduction of operating time to a 
minimum consistent with good operative 
technic. 


Instruments should be substituted for 
the hands whenever possible when handling 
pus or an infected wound. Unlike the 
hands, instruments, ligatures, gauze and 
all other similar objects coming in contact 
with the field of operation can be absolutely 
sterilized. Bacteria-contamlnated materials 
of this type are almost unforgivable with 
the available methods of sterilization and 
disinfection. Proper care can eliminate 
instruments completely as a source of 
postoperative infection. 

Surgeons have come to learn that gloves 
are not always dependable sources of pro- 
tection, either for the operator or for the 
patient. In England, two years ago, when 
tracing down the source of Staphylococcus 
aureus postoperative infections, Devenish 
and Miles- found that punctured surgical 
gloves are a very common occurrence. 
Leaks were present in 24 per cent of 6,585 
patched and unpatched rubber gloves. 
Even during a period when special care was 
taken to avoid punctures, holes appeared 
in over 14 per cent of the gloves. In a few 
instances, the punctures were discovered as 
soon as they were made; but in most cases 
the holes were found only at the end of the 
operation when tests were performed. By 
this time there had been ample opportunity 
for leakage. 

The search narrowed down to two sur- 
geons who performed most of the opera- 
tions in this hospital. Though both were 
carriers of a virulent strain of Staphylo- 
coccus aureus, only one carried such 
organisms on his hands. His were the cases 
in which postoperative infections appeared. 
Tests showed that these bacteria passed 
not only through leaks in his gloves but 
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also via the sweat through the sleeves of his 
coarse linen operating gown. The institu- 
tion of suitable precautionary measures 
was followed by disappearance of the 
sepsis. 

Very recently Hirshfeld-" checked the 
gloves in the operating rooms in the hospi- 
tal with which he is associated. He found a 
puncture incidence of iS per cent in 429 
gloves. In most cases, the members of the 
operating team did not realize that their 
gloves had been torn. He cultured gloves 
which had been worn for various periods of 
time and found that the number of organ- 
isms recovered varied from 1000 to over 
1,000,000, depending upon the individual, 
the amount of perspiration in the glove and 
the length of time it had been worn. 

This result clearly demonstrated that an 
enormous number of organisms may escape 
from a torn glove in a drop of sweat. The 
hazards presented through torn gloves is 
even more evident when it is remembered 
that the gloves worn by most surgeons are 
extremely thin and delicate. 

In addition to these hazards, recent work 
(McCormick and Ramsey’) indicates that 
lycopodium powder or talc, used on the 
hands and gloves preceding operative 
procedures, forms another potential danger 
factor. ^Yhen introduced into the tissues 
from the gloves of the surgeon or of his 
assistants, either or both of these powdered 
materials may produce an inflammatory 
reaction of the granulomatous type. 

We cannot, however, depend too much 
upon the preoperative scrub-up procedure. 
Much has been written about disinfection 
of the hands before operating, yet no fully 
satisfactory method has been developed. 
All surgeons are conscientiously trying to 
improve their technic, but many believe 
that the ten-minute scrub is not only not 
the answer but in many instances is 
actually harmful. Anyone who has had to 
scrub-up several times each day will 
appreciate what I mean. 

The ultimate aim, of course, is to make 
the hands and forearms practically free 


from pathogenic organisms before operat- 
ing, because, as I have indicated, gloves 
are not always dependable. However, 
practical considerations show that such 
sterilization is impossible. By scrubbing we 
can hope only to remove the gross dirt 
from the hands and arms. The sweat 
glands and the skin follicles cannot be 
reached. Disinfectants cannot kill germs 
without some injury to the normal protec- 
tive surfaces of the hands. 

Yet the essential purpose of thorough 
preoperative washing cannot be minimized. 
It has been found that the organisms 
which remain on the skin after scrubbing 
multiply rapidly under rubber gloves 
(Hirshfeld'). 

In my opinion, vigilant prophylaxis is 
the answer and avoidance of contact with 
pus is a most important part of such 
prophvla.xis. If the surgeons’ hands and the 
hands of their assistants never come in 
contact with pus, the chances are that the 
glands and follicles of the skin will be free 
of pathogenic organisms. In fact, a surgeon 
once remarked to me that he would rather 
have a carpenter come down off a roof and, 
after washing the gross dirt off his hands, 
put his hand in his abdomen than he would 
a surgeon who had recently handled a pus 
case with his own hands and then scrubbed 
them for ten minutes. 

This may seem far fetched, but I believe 
that it is the answer to clean surgery. 
Indeed, it has been shown that, if the skin 
is constantl}' exposed to certain organisms, 
these bacteria eventually become part of 
the skin’s resident flora (Price'). 

1 have always made it a policy never to 
dress an Infected wound without wearing: 
gloves and then never to touch the pus 
with the gloved hand unless it is absolutely 
necessary, as when operating for a rup- 
tured appendix or the like. I have always 
used instruments to handle the dressings 
and I ha\'e taught this practice religioush*' 
to students and nurses with whom I have 
come in contact. This procedure and the 
reasons for it should be taught to interns as 
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soon as the}’- enter their hospital period. 
The technic is easily acquired and after a 
time one begins to dread pus as he would 
the plague. 

Gentle handling of tissues is another 
requisite if postoperative infection is to be 
reduced, but here, too, instruments should 
be used rather than the hands. Avoidance 
of direct handling of the tissue as far as is 
possible and a delicate atraumatic technic 
are the marks of an able surgeon. It is 
obvious that overmanipulation of the 
tissues readily results in trauma and 
lowered resistance to local infection. 

Let instruments, which can so readily be 
disinfected, serve in place of the fingers. 
The most important instrument for han- 
dling tissue, in my opinion, is the mouse- 
toothed forceps. In doing many operations, 
in most appendectomies and herniotomies, 
my fingers and those of my assistants never 
touch the tissues. 

Use of as fine catgut as is consistent with 
strength is also an important part of surgi- 
cal prophylaxis against postoperative infec- 
tion. Suturing materials of larger diameter 
may offer certain manipulative advantages 
without contributing additional strength to 
the wound and should be avoided. Such 
sutures produce an excessive quantity of 
foreign body in and about tissue that 
should be given every opportunity to heal 
quickly and cleanly. Thicker sutures not 
only predispose to delayed wound healing 
but also to infection. 

Finer catgut sutures also permit more 
accurate approximation of the wound 
edges, with less tendency to trauma, with 
better hemostasis and with more freedom 
from possible reaction. Knots are also more 
secure with finer suturing materials. How- 
ever, the knots should not be tied too 
tightly. Knots should be tied artistically 
rather than as by one doing a trade, but too 
much time should not be incorporated in a 
tie. 

If the principles previously outlined are 
scrupulously adhered to, it will not matter 
in our final results whether we use catgut 


or silk. Though not all surgeons will agree 
with my choice, I still prefer catgut because 
it makes for a quick technic and because, 
normally, in spite of all precautions, a 
slight infection will occasional!}' result. If 
an infection does result after using silk, 
sinuses may develop in the wounds and 
they will not heal until the silk is removed 
or expelled. Such sinuses frequently persist 
for months. I have frequently seen such 
cases in which operations were performed 
by men who preferred to use silk. Nylon 
sutures offer interesting potentialities, but 
their introduction is too recent for suffi- 
cient accurate clinical data to have been 
accumulated. 

In my experience, another cause of 
postoperative infection has been long 
operations. By long operations. I mean 
those lasting over one hour. Operations 
lasting three to five hours are not unusual 
today. The average operation, as for 
thyroidectomy, appendectomy, hysterec- 
tomy, gastroenterostomy and the like, 
should never exceed one hour. Gastrectomy 
sometimes requires one hour and a half, but 
I fail to see what surgeons can do for six 
hours in any of these cases. I am not pre- 
pared to speak for brain operations but 
these surgeons seem to be the greatest 
offenders. 

If our surgical predecessors of preanes- 
thetic days taught us anything, they 
taught us the value and importance of 
speed and dexterity in surgical procedures. 
Perhaps it might be a good thing for sur- 
gery in general if more of the modern 
operators claimed their share of this 
heritage. Unfortunately, the drain of un- 
usually long-drawn operations upon the 
strength of the patient is too frequently 
reflected in postoperati\^e shock and slow 
recovery. Nor must we forget that the 
longer the patient is upon the operating 
table, the greater the chances of infection. 
It has been shown that the number of 
bacteria that can be recovered from the 
skin increases as the length of an operation 
increases (Ives and Hirshfeld®). Moreover, 
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the strain upon the nerves of the surgeon 
during an excessively long operation is 
incalculable. Such strain necessarily im- 
pairs his technic. 

I should like to comment briefly on cer- 
tain recent, though not fully e\'aluated, 
developments that may have some influ- 
ence in preventing postoperative infection. 

I refer to the revival of Lister’s idea that 
the air of operating rooms should be 
rendered as sterile as possible. Lister 
employed phenol sprays, but today ger- 
micidal aerosols and irradiation by ultra- 
violet light are employed for atmospheric 
sterilization. Aerosols, which are antiseptic 
mists against airborne organisms, are still 
very much in the experimental stage and 
evidently not widely used in operating 
rooms (Robertson et ah’). 

Considerable attention has been given to 
the employment of bactericidal radiant 
energy and enthusiastic reports of its 
efticacy in eliminating air-borne contamina- 
tion of the operative wound and sterile 
supplies have appeared in the literature 
(Hart*). Howe^'er, much more recent 
studies (Rice and Weed®) indicate that, 
while the bacterial content of the air in the 
operating room may occasionally be a 
source of infection for a clean surgical 
wound, the importance of this source of 
infection has been greatly overemphasized. 

It is my opinion, and I am sure that 
others share my views, that avoidance of 
speech and the use of suitable, well fitting 
face masks are of more importance in the 
prevention of infection from air-borne 
bacteria. Indeed it has been said that the 
hazards presented by a torn glove are 
greater than those offered by the air 
(Hirshfeld*). 


SU^L^IARY 

Prophylaxis is more important than cure 
in preoperative preparation of the hands. 
Preparation should start during the sur- 
geon’s intern days rather than ten minutes 
before an operation. 

Instruments should be used rather than 
fingers. The surgeon using his hands the 
most has the most infections. 

Catgut should be used sparingly and 
should be of as small caliber as is consistent 
with the strength required. 

Operations should be done in as short a 
time as is consistent with careful and 
painstaking surgery. Thoughtful surgeons 
anticipate their next moves. No ordinary 
operation need exceed one hour. 
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PERSISTENT EXTERNAL INTESTINAL FISTULA 

REVIEW OF THE LITERATURE WITH REPORT OF AN UNUSUAL CASE FOLLOWING 

APPENDECTOMY 

Max Michael Simon, m.d. 

Senior Attending Surgeon, St. Francis Hospital 
POUGHKEEPSIE, NEW YORK 


T he purpose of this paper is to report 
an unusual case of persistent intesti- 
nal fistula following appendectomy 
and to discuss the cause, prevention and 
present status of management of this dis- 
tressing condition. Diseases of and opera- 
tions on the appendix together constitute 
the foremost causes of external intestinal 
fistulas according to Dean Lewis and 
associates.^ First place among the unfor- 
tunate sequelae of appendectomy is given 
to intestinal fistula Roj'ster- in his work 
on appendectomy. Howard A. Kellj'^ 
quotes five surgeons as having respectively 
3.5 per cent, 4 per cent, 18 per cent and 6.6 
per cent of intestinal fistulas following ap- 
pendectom^L Pfiefer and O’ConnelP re- 
ported 1.4 per cent of intestinal fistulas 
based on over 3,000 cases of appendicitis. 
From an etiologic standpoint intestinal 
fistulas have been placed in two general 
groups. Those which are intentionally es- 
tablished by such operations as colostomy, 
enterostomy, appendicostomy and cecos- 
tomy; and those which are produced by 
some pathologic process or b}-^ trauma, for 
example, actinom3'^cosis, tuberculosis, ma- 
lignancjs gun-shot wounds, regional enteri- 
tis and penetrating wounds or surgical 
accidents. The fistulas which result from 
inflammatory diseases are most frequently 
the sequelae of appendicitis, diverticulitis. 


or pelvic inflammatory' processes. A similar 
classification to the above has been sug- 
gested by' Rigby" and Coffey'. ® This paper is 
concerned only' with the persistent type of 
intestinal fistula which follows appendicitis. 
In a review of 109 cases of intestinal fistula 
collected from the records of Johns Hopkins 
Hospital from 1890 to 1931, Lewis and 
Penick' made the following classification: 
(i) subsequent to appendicitis (44.9 per 
cent), (2) associated with other infections 
(12.8 per cent), (3) attributable to malig- 
nancy' (2 cases), (4) resulting from trauma 
and nonoperative measures (5 cases), (5) 
following operations (19.2 per cent). It has 
been estimated that approximately' 4 per 
cent of cases of appendicitis are followed by 
intestinal fistula. Many such fistulas com- 
municate with the cecum. In recent y'ears 
it has been observed that a considerable 
number of fistulas follow removal of an 
inflamed appendix in cases in which termi- 
nal ileitis or ty'phlitis is present. A fistula 
may' follow evacuation of an appendical 
abscess in cases in which it does not seem 
feasible to remove the remnant of appendix 
at the primary' operation. A fecalith in the 
remaining portion of the appendix may' be 
responsible for the formation of such a 
fistula. Baldwin’^ and Deaver* have ad- 
vanced strong arguments against inversion 
of the appendical stump. Harris,® of San 
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Francisco, reports a fatality following the 
pricking of a small vessell in the wall of 
the cecum while placing the purse-string 
suture. 

Roder,'” of Omaha, found that of one 
hundred appendectomies made with the 
purse-string suture, 88 per cent of the 
needles and remaining pieces of suture gave 
positive growths on culture media, proving 
clearly that the needle had penetrated one 
or more times the mucous membrane of the 
cecum. He also called attention to the 
added danger when the base of the ap- 
pendix is crushed, since his laboratory 
investigation had shown that the crushing 
clamp was found to be frequently con- 
taminated by the infectious material forced 
to the surface by the crushing process. 
Furthermore, the ligature which is placed 
in this crushed groove is not only in an 
infected field but in devitalized tissue very 
likely to give way from internal pressure, 
conditions very different from those de- 
scribed and illustrated by Seelig.^^ Horsley” 
calls attention to the perfect incubation 
chamber furnished by the purse-string 
enclosing the depressed stump, as present- 
ing “first, the diminution of the blood 
supply to the tissues; second, the presence 
of necrotic material; and third, the forma- 
tion of a closed sac;” all perfect conditions 
for abscess formation Babcock” concerning 
the purse-string suture states: “Purse- 
string, occluding, or enfolding sutures in 
the caecum, after removal of an infected 
appendix, are unnecessary and harmful, 
favoring large sloughs in the head of the 
caecum.” J. F. Baldwin" reported 3,215 
operations for appendicitis without an 
intestinal fistula since he abandoned the 
purse-string inversion of the stump of the 
appendix. What particularly drew Bald- 
win’s attention to the dangers of a purse- 
string was the large percentage of intestinal 
fistulas reported by surgeons who use that 
method. The chief objections to the purse- 
string treatment are: (i) It requires much 
more time; (2) it necessitates more mobil- 
ization of the cecum; (3) there is verj^ great 
danger (88 per cent according to Roeder) 


of the needle penetrating the bowel with 
resulting peritonitis; (4) distinct danger of 
a hematoma from pricking a vessel; (5) 
danger of necrosis of the encircled wall of 
the cecum from diminished blood supply; 

(6) great increase of postoperative adhe- 
sions, with resulting postoperative ileus; 

(7) greatly increased danger of fecal 
fistulas; (8) the constant menace from 
burjdng the necrotic stump in a per- 
fect incubation chamber. The purse-string 
method is condemned b}' many surgeons of 
large experience, man3^ of whom are profes- 
sors of surger}^ in medical colleges and by 
man}' of national and international reputa- 
tion so that their opinions are certainly 
entitled to serious consideration. The 
simple drop method which was used in Mt. 
Sinai Hospital in New York when Seelig” 
wrote his article condemning the purse- 
string is still in use by all of its surgeons 
and A. A. Berg of that hospital writes as 
follows: “it has been the method of choice 
there for the last fort}' years. I have used it 
in thousands of cases and have never 
known a faecal fistula to develop after its 
use. The procedure is surely the simplest 
procedure that can be employed. The 
method is speedy and safe.” Robert T. 
Morris, of New York, published an article 
detailing his technic in appendectomy 
which was the same as Seellg’s. He stated 
that he had had no fistulas since he had 
given up the purse-string suture and had 
adopted the simple method of Seellg. It has 
been shown recently by Harry M. Weber 
and C. Allen Good, Jr.^’* that an invagi- 
nated appendiceal stump persists after 
many years with the inverted stump pro- 
jecting as a bulbous mass into the lumen of 
the cecum, resulting in persistent pain and 
tenderness with the production of polypoid 
lesions. Charles W. Mayo” condemns 
inversion of the carbolized stump of the 
appendix and advocates the simple drop 
stump method. Frank Lahey” abandoned 
the purse-string inversion of the stump 
about fifteen years ago for the simpler, 
noninversion method of Seelig. The writer 
who has employed the simple drop method 
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in 1,125 appendectomies has had one case 
of cecal fistula and this followed the re- 
moval of a ruptured gangrenous appendix 
with neglected abscess in which the gan- 
grene had extended to the cecum. This 
fistula closed spontaneously in four months. 

The drain employed at an abdominal 
operation may be responsible for a post- 
operative fistula. However, practicallj'^ 
every writer on the subject has concluded 
that the use of drainage material is defi- 
nitely indicated under such conditions as 
that of appendical abscess. Hard rubber 
drains may produce pressure necrosis of a 
portion of intestinal wall and give rise to a 
fistula. A fistula is likely to follow any 
extensive operation in the presence of 
infection or potential infection. Retained 
gauze sponges, unabsorbed ligatures, parts 
of surgical instruments or fecaliths may 
be the cause of failure of a surgical wound 
to heal. Incomplete removal of a diseased 
portion of intestine may be followed by a 
postoperative fistula or such condition may 
ensue from disturbance of the blood supply, 
to bowel wall or other operative trauma. All 
are agreed, however, that the commonest 
cause of an intestinal fistula is appendicitis 
and fistulas have been reported at all levels 
of the gastrointestinal tract from the 
duodenum down to the rectum following 
appendectomy.® An intestinal fistula fol- 
lowing appendicitis is becoming less com- 
mon. In fact, it has become very rare with 
the advent of earlier operation and a more 
simplified technic. This is extremely fortu- 
nate because the cure of these fistulas, 
especially the persistent variety, presents 
many serious and difficult problems. 

SYMPTOMS 

The symptomatology of course is deter- 
mined by the segment of intestine in- 
volved. The closer the opening to the 
duodenum the more serious the fistula be- 
cause of the digestion of the abdominal wall 
and the loss of fluids. Severe toxemia is pro- 
duced in the high type of intestinal fistula 
because of the loss of electrolytes, biliary 
and pancreatic secretions. Walters and 


Bollman^' have shown that the same 
effects follow obstruction high in the intes- 
tinal tract, namely, there is an increase in 
the blood urea and in the carbon dioxide 
combining power of the plasma, and a 
decrease in the chlorides of the blood. If the 
fistula arises high in the intestinal tract as 
in the duodenum or jejunum, there is usu- 
ally marked excoriation of the skin as a 
result of the action of the digestive 
enzymes. Inasmuch as four quarts of fluid 
may be lost dailj^ through a high intestinal 
fistula, dehydration can be extreme. The 
loss of gastric secretions alone results in 
alkalosis, w'hile the loss of pancreatic 
secretions alone will tend to result in 
acidosis. In many cases, however, the 
presence of a fistula diverts quantities of 
both to the surface. 

DIAGNOSIS 

The diagnosis of external intestinal 
fistula is usually obvious, although Bald- 
win' expressed the belief that the odor of 
infection caused by colon bacilli in the 
wound, and that caused by the fecal mate- 
rial discharged from a fistula may easily 
be confused b}"- those not familiar with 
either condition. If the opening in the 
intestine is very small and the amount of 
drainage is slight, a history of the passage 
of gas through this opening helps to estab- 
lish the diagnosis, or the taking bj"^ mouth 
of dye such as carmine red or methylene 
blue may reveal whether or not a fistula is 
present. Purulent material mixed with the 
fecal discharge indicates infection or ab- 
scess about the sinus. 

PROGNOSIS 

The prognosis depends usually on the 
site of origin of the fistula, that is, the seg- 
ment of intestine involved. The prognosis 
usually improving as one approaches closer 
to the anus. Colp^® reported a mortaIit3' 
rate of 51 per cent in cases of duodenal 
fistula with death occurring as earl}" as 
three days subsequent to formation of the 
tract. Fistulas of the upper part of the 
intestinal tract do not heal spontaneously 
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as often as those which arise from the more 
distal segments of bowel. For those requir- 
ing operation the prognosis should be 
guarded. MacLaren'^ found that 19 per 
cent of seventy-seven patients died follow- 
ing closure of a sinus that appeared after 
appendectomy. Deaver^ reported a mortal- 
ity rate of 49 per cent in 222 such cases in 
which operation was required. Rankin and 
Gorder-” reported twenty-seven deaths in 
264 cases in which 379 operations were per- 
formed, a mortality rate of 10.2 per cent. 
The above figures will indicate that the 
mortality rates reported are extremel}' 
variable. The explanation for this is obvi- 
ous for the factors involved are numerous. 
In general, it may be said that the general 
condition of the patient, the type and 
extent of the fistula, and the skill of the 
surgeon are the three chief determining 
factors in mortality rate. 

TREATMENT 

Prevention of course is the keynote and 
deserves special emphasis, but sometimes 
in spite of one’s best efforts an intestinal 
fistula will result. When the fistula appears 
every effort should be made to help the 
closure of this fistula spontaneously, that is 
by medical means. Fistulas which are 
distinctly more proximal to the anus, that 
is the so-called “low” fistula, heal spon- 
taneously in from 39 to 88 per cent of the 
cases. Conservative measures should be 
tried for from six to twelve months when- 
ever possible before radical methods are 
employed. The length of time that opera- 
tion can be deferred will be determined b}' 
the level of the fistula, the amount of 
inconvenience the patient suffers and by 
his general condition. Conservatism can 
not be emphasized too strongly. The 
number of devices and methods of con- 
servative management which have been 
advocated for the closure of intestinal 
fistulas are very numerous and it is evident 
from this that no one method is satisfactory 
in all cases. Potter-^ employed a Bradford 
frame on which the patient lay prone. In 
this method an opening through the frame 


permits drainage to take place into a bed 
pan. Erdman-^ treated an intestinal fistula 
by means of an apparatus for continuous 
suction which he suspended from a semi- 
circular rod designed by Pool. Ochsner-^ 
administers egg white orally and this 
was successful in lessening excoriation. 
Cameron-® reported closure of a duodenal 
fistula in eleven days following continuous 
use of suction through a catheter placed in 
the opening of the fistula. Judd-^ and 
Dixon-® have also treated duodenal fistulas 
by this method. Rees-® obtained a satisfac- 
tory result by employment of dressings of 
commercial dried whole milk. Potter-® 
advocated a solution of beef broth and 
loth normal hydrochloric acid, with subse- 
quent use of commercial peptone solution 
(Witte’s) to absorb the enzymes. Warshaw 
and Hoffman®® introduced hydrochloric 
acid directl}’" in the sinus and kept the 
adjacent skin bathed in peptone solution. 
The injection of bismuth paste still has its 
proponents. Plugging of the e.xternal open- 
ing of the sinus tract has been advocated. 
The plugs have been made of various 
materials ranging from ordinary gauze 
packing to tampons of iodoform gauze 
impregnated with i o per cent camphorated 
oil to prevent saturation with secretion and 
to preclude the concomitant maceration. 
Chewing gum has been employed as a plug. 
Of course all such plugs are kept firmly in 
place by a sponge held in situ by adhesive 
tape or by a tight belt or binder. Plugging 
of course is contraindicated in the presence 
of inflammation. Any plan that will pre- 
vent dehydration and irritation of the 
structures adjacent to the fistula is obvi- 
ously of great help in preparing the patient 
for operation if this is unavoidable. Accord- 
ing to Ochsner,®® Re^'band, in 1827, advo- 
cated the insertion of wood or ivory plates 
into the fistulous opening and Kleybolte, in 
1842, described two leather discs connected 
by a thread which were used for this 
purpose. Recently" Marshall®^ of the Lahey 
Clinic has reported the use of a button 
device which appears to be an elaboration 
of the plan of Reyband. A large flexible 
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rubber T-tube has been devised especiallj^ 
for use in the treatment of a fistula of the 
spur type. A thorough attempt at conserva- 
tive closure is advocated by most authori- 
ties before radical methods are employed. 

Excoriation of the skin which accom- 
panies intestinal fistula is a factor of 
greatest concern to the patient, and is 
perhaps the most urgent condition at the 
beginning of treatment. That this excoria- 
tion is extremely difficult to control is 
evidenced bj" the numerous devices and 
medications advocated for its relief. Con- 
stant suction seemingly gives the most 
nearly universal relief as it removes the 
offending fluid before it attacks the skin 
margin. If dressings are applied, the offend- 
ing fluid is retained in proximit^f to the skin 
and maceration is encouraged. A lighted 
hood helps keep the skin drj' and may help 
to prevent the action of enzymes on the 
skin and also makes dressings unnecessary. 
Frequent tub baths have been advocated 
to relieve the distress of excoriation. Co 
Tui^^ experimented with kaolin in the care 
of high intestinal fistulas. Occasionally, an 
ointment made with kaolin and mineral oil 
or kaolin and zinc oxide is effective in 
protecting the skin. The introduction of 
iodized oil into the fistulous tract has been 
recommended bj'’ Alton Ochsner because of 
its healing properties and bactericidal 
activity. Aluminum paint mixed with cold 
cream until it has a buttery consistency has 
also been recommended and has been used 
by the writer. This makes an impervious 
covering which cannot be washed off. 
Dixon and Deuterman-^ have used a lo per 
cent solution of tannic acid sprayed over 
the tissues with an ordinary atomizer and 
claim immediate temporary relief from the 
distress which accompanies excoriation. 

Conservative therapy may fail for num- 
erous reasons, the chief cause being ob- 
struction of the portion of intestine distal 
to the fistula. Recently we cared for a 
patient for whom expectant and medical 
treatment certainly had been given a fair 
trial over a period of many months and 
who in addition went through two un- 


successful attempts at surgical closure of 
the fistula. 

CASE REPORT 

Case i. A man, aged forty-one, was referred 
to me on August 2, 1938 for treatment of a 
persistent Intestinal fistula in the right upper 
quadrant of the abdomen which had been 
present for one year. Exploration of abdomen 
and appendectomy' with drainage had been 
performed elsewhere in May, 1937, for ab- 
dominal pain, indigestion, belching of gas and 
constipation, symptoms which the patient had 
had for about two or three years. An abscessed 
appendix was found, removed and drained. He 
was in the hospital eighteen days and was 
discharged with a slightly draining wound 
which healed completely after three weeks at 
home. He returned to work in July, 1937. but 
had to cease work after three weeks because of 
continuous abdominal pain. He re-entered the 
hospital in August, 1937, when the diagnosis 
of pelvic abscess was made and operation 
advised. Following this operation he developed 
an intestinal fistula which was noted immedi- 
ately postoperatively. An attempt was made 
to close the Intestinal fistula four weeks later 
without success. A second attempt was made 
to close the fistula four weeks later and this, 
too, was unsuccessful, the fistula appearing 
again three days postoperatively. He was in 
the hospital three months at this second 
admission during which time he had had three 
operations. He left the hospital with a draining 
fistula through the midportion of the abdominal 
incision. The patient was losing weight and 
strength, was unable to work and the fistula 
was producing so much digestion and excoria- 
tion of the skin that the patient returned to the 
hospital again in May, 1938, and a rubber 
T-tube was put in which he wore for two 
months without much relief of symptoms. He 
was finally referred to Doctor Anthony Bassler, 
in New York, with regard to the advisability 
of making an “effort to block the exTernal 
opening with a rubber cast large enough to 
close it” since the rubber T-tube was inef- 
fective. Doctor Bassler considered this pro- 
cedure inadvisable and recommended removal 
of the T-tube and surgical closure of the fistula. 
On July' 8, two months after its insertion, the 
T-tube was removed under general narcosis 
and a button device was inserted which stayed 
in about three weeks and then worked out. 
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Another improved model of button vas in- 
serted and that worked out after several days. 
The fistulous opening in the abdominal wall 
was growing progressively larger. Undigested 
food appeared through this enlarged opening 
twenty minutes to one-half hour after ingestion. 
The patient was suffering attacks of upper 
abdominal pain which was followed by in- 
creased drainage from the fistula. Constipation 
had always been a marked feature, the patient 
going five weeks without a bowel moA’ement 
on some occasions. All the above described 
operations and procedures had been performed 
before this patient came under our care. 

Physical examination revealed an emaciated, 
debilitated, adult male of forty-one, six feet 
one inch tall who appeared chronically ill, 
nervous and apprehensive. He walked some- 
what bent forward and to the right. 

The chest was negative to examination. The 
rest of the physical check-up revealed nothing 
except for the presence of a large draining 
abdominal fistula in the midportion of a scar 
ten inches in length. The scar commenced just 
below the ensiform in the midline and ran 
downward slightly oblique to the right of the 
umbilicus and extended down for another five 
inches below the umbilicus to the right lower 
quadrant. The fistulous opening measured 
y} 2 cm. in diameter and was at about the mid- 
portion of the scar about two inches lateral to 
the umbilicus. The opening was surrounded by 
a region of granulation tissue and marked 
excoriation of the skin was present. 

Roentgenologic examination after the injec- 
tion of bismuth paste revealed a large sinus 
tract communicating with the small intestine. 
Barium by mouth and serial plates yielded no 
additional information. Examination after a 
barium enema had been given revealed that 
the sinus tract did not communicate with the 
colon. 

The patient was admitted to St. Francis 
Hospital, in Poughkeepsie, New York, on 
August 2, 193S. He was given a residue free 
diet; the gastrointestinal tract was cleansed b\' 
means of saline irrigations and mild saline 
cartharsis. Laboratory studies were done: 
Blood count: hemoglobin 70 per cent; red blood 
cells 4,800,000; leukocj-tes 6,750; polymorpho- 
nuclears 55 per cent, lymphocj-tes 39 per cent, 
large mononuclears and transitional i per cent, 
eosinophiles 5 per cent. Urine analysis: Amber, 
cloudy, acid, specific gravity 1.030, albumin — 


trace, sugar — negative, crj^stals calcium oxa- 
late, few epithelials. 

On August 6, (four days after admission), 
under general narcosis, the large fistulous open- 
ing was packed with iodoform gauze and cir- 
cumscribed, the surrounding granulation tissue 
and the midportion of the old operative scar 
were excised removing an elliptical piece of the 
abdominal wall with the fistulous opening as 
its center. The peritoneal cavity was opened. 
After freeing this segment it was lifted out, 
bringing with it, attached to its undersurface 
two coils of small intestine with fistulous open- 
ings into either side of the large external fistula. 
The large external fistula consisted of a dilated 
proximal and distal loop of small intestine. The 
two loops of small intestine communicating 
with the large external stoma were dissected off. 
The openings in the communicating loops of 
small intestine (internal fistulas) were closed 
with two layers of intestinal dulox using a 
Connell suture for the first layer and a Lembert 
suture for the second layer. The closure was 
reinforced with fine interrupted linen. The 
openings in the small intestine were sutured 
transversely to the long axis of the bowel in 
order not to narrow the lumen. The large 
external fistula, which consisted of a dilated 
proximal and distal loop of small intestine, was 
separated, the ends resected so as to create two 
oblique openings, the longer ends on the 
mesenteric border. An end-to-end anastomosis 
was done after the method of Lockhart-Mum- 
mery.-- This anastomosis was also reinforced 
with interrupted linen sutures. Exploration of 
the abdomen and the right lower quadrant 
revealed no remaining appendix. Dense peri- 
toneal adhesions were liberated. A laj-er closure 
of the abdominal wall was done with inter- 
rupted sutures of chromic No. 2 for peritoneum 
and fascia, dermal and silk-worm gut for the 
skin with penrose tube drainage to the fascia. 
Convalescence was uneventful, temperature 
and pulse returning to normal and remaining 
there after the fifth postoperative day. The 
wound healed by primary union except at 
the drain site which healed by granulation. The 
superficial sutures were removed on the eighth 
postoperative day. The deep sutures were 
removed on the twelfth postoperative da3\ The 
patient was permitted out of bed on the 
twelfth postoperative day and was discharged 
on the fifteenth postoperative day (August 21, 
1938) 'vith the incision closed and well healed. 
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Pathological studies of the fistulous tract 
revealed only chronic infiamation. 

The patient has remained well to date. 
Follow-up examination on May 17, 1941, (two 
3-ears postoperatively) finds this man the 
picture of robust health. He is symptom free. 
The abdominal incision is well healed without 
a hernia. He has lost no time from work and 
follows a regular diet. His bowels move ever3' 
two da3's but he is not uncomfortable and 
takes no laxatives. He has regained his normal 
weight of 178 pounds which is a gain of sixtx-- 
three pounds, having weighed 115 pounds 
during his illness. He was recentl3’ passed b3- 
two separate companies for considerable sums 
of life insurance. This case teaches that great 
lesson of courage. 

PREOPERATIVE TREAT.MENT 

Before attempting to close an intestinal 
fistula the intestinal contents should be 
evacuated thoroughl}' b}^ means of irriga- 
tion. The patient should be given a non- 
residue diet for several days prior to 
surgical intervention and a saline laxative 
to promote complete empt3'ing of the intes- 
tines. Fluids, fruit juices and candy are 
forced so as to build up a carbohj^drate 
reserve to protect the liver, and to change 
the bacterial flora of the bowel. The site 
and character of the fistula must be 
established and the presence or absence of 
obstruction in the distal loop must be 
determined b}'^ .^■-ra3'. This is not alwa3's 
eas3' and sometimes impossible as was 
demonstrated in the case reported above. 
It is essential to detect the chemical or fluid 
imbalance that so frequently occurs. Loss of 
chlorides and water must be replaced in 
every possible wa3\ The patient should be 
adequatel}"^ prepared before operation. 

SURGICAL TREATMENT 

Since the persistent variet}' of intestinal 
fistula is obviousl}'^ due either to disease in 
the wall of the affected segment of bowel 
or to distal obstruction, an}’^ procedure for 
relief must provide for the relief of the 
obstructive factor and for the removal of 
all diseased tissue. To treat such a fistula 


merely as an abnormal opening to be closed 
b\' some plastic procedure is from this point 
of view inviting almost positive failure. 
Surgical intervention should not be under- 
taken too lightlj' and onl\^ in the cases that 
do not close spontaneousl3' since operation 
often requires painstaking disections and 
calls for the highest degree of surgical 
judgment and skill. One of the most 
difficult problems arising in the surgical 
management of an intestinal fistula has to 
do with the prevention of peritonitis 
because the surrounding tissues cannot be 
satisfactorily sterilized. In the persistent 
t\'pe of small intestinal fistula the abdomi- 
nal cavit}' usuallj' has to be opened in 
order to obtain good exposure. Lockhart- 
Mummer}’-- called attention to the neces- 
sitj' for intraperitoneal exposure to insure 
maintenance of the blood suppl}'. Simple 
closure of the fistula consists of inversion 
of the mucosal edges with two or three 
laj'ers of chromic catgut and suture of the 
skin. This procedure is not sufiicienth' 
thorough to affect a cure in the persistent 
case and is not advocated without qualifica- 
tions b}' those who have had extensive 
experience in intestinal surger3'. 

A more satisfactor}' procedure is closure 
b}'^ inversion of the mucous membrane and 
anatomic closure of fascial, muscular and 
subcutaneous Ia3"ers. Attention has been 
called frequentl3'^ to the Importance of 
maintaining an adequate blood suppK" m 
these cases and Lockhart-Mummerx'-- and 
Dixon-* sa3" that the bowel should be cut at 
an acute angle with the mesenteric border 
so that more is taken from the antimesen- 
teric border than from the mesenteric side 
even if it is necessar}”^ to sacrifice normal 
intestine. This insures a better blood 
suppl3L An ample blood suppl}'^ is impera- 
tive for a satisfactor}'^ permanent closure. 
It is also essential to excise the portion of 
bowel wall which is thickened, indurated 
and irregular in order to obtain a satisfac- 
tor3^ closure; and one must close an opening 
in the bowel so as to prevent narrowing of 
the intestine which might result in intes- 
tinal obstruction. If it appears that exci- 
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sion of the bowel wall is so extensive that 
the opening cannot be safely closed, a 
resection of the segment must be carried 
out and the continuity of the bowel must 
be restored by an end to end or lateral 
anastomosis. The majority of these fistu- 
lous tracts will require considerable opera- 
tive ingenuity to close and no single method 
can be employed for all of them. The 
operative approach must be planned for 
each individual case and the details of the 
procedure can be determined only at the 
time of operation and as the operation 
progresses. While it is important to visual- 
ize beforehand the type of pathology that 
one may expect to encounter from a 
detailed analysis of the history, physical 
examination and -V-ray study, yet such 
studies often yield little positive informa- 
tion preoperatlvely, as is demonstrated in 
the case reported above. 

If considerable manipulation of the 
viscera has been necessary, an enteric 
stoma of the Witzel type established 
proximal to the anastomosis is often a life 
saving measure. Deaver' used one or more 
enteric stomas according to indications. 
C. P. Schlicke and C. F. Dixon,®® of the 
Mayo Clinic, carry out an enterostomy 
routinely as a precaution following intesti- 
nal resections and the closure of fistulas. 
Unless there is considerable infection and 
formation of abscess about the sinus, 
closure without drainage of the peritoneal 
cavity is the rule by Claude Dixon.-® Lock- 
hart-Mummery-- places a soft rubber 
drain down to the anastomosis and leaves 
the drain tube in situ for thirty-six hours. 
The multiple retention sutures of the 
abdominal wall can be removed on or about 
the fourteenth postoperative day. 

POSTOPERATIVE CARE 

Concerning the postoperative care of 
these patients constant attention to many 
details is essential. Fluids are restricted by 
mouth postoperatively and only small 
amounts of nonresidue liquid are given as 
tolerated. The fluids are gradually in- 
creased by mouth depending on the 


progress of the case until the fourth post- 
operative day when a full nonresidue liquid 
may be permitted, gradually increasing the 
quantity until the tenth postoperative day 
when a smooth diet can be provided. The 
patient should receive about 2,000 cc. of 
fluid daily which may be given either as a 
saline hypodermoclysis or 5 per cent 
glucose in normal saline by the slow intra- 
venous drip method. During the first few 
postoperative days, when fluids are re- 
stricted by mouth, oral hygiene is impor- 
tant to prevent parotitis. Lemon juice and 
chewing gum are helpful. Fecal inspissa- 
tlon and impaction must be guarded 
against and can be prevented b}' the 
installation of about four ounces of olive oil 
in the rectum daily. Irritant enemas are 
dangerous even after the fourth day. Deep 
breathing, turning in bed and exercise of 
the arms and legs is a wise procedure. The 
patient should be permitted out of bed as 
early as possible consistent with the magni- 
tude of the operation. 

SUMMARY AND CONCLUSIONS 

1. An unusual case of persistent post- 
appendical high intestinal type of fistula 
and its management is reported. 

2. The etiology, diagnosis, prognosis 
and management of intestinal fistula is 
discussed. 

3. Diseases of and operations on the 
vermiform appendix still constitute the 
commonest cause of intestinal fistulas. 

4. Intestinal fistulas are growing less 
common following appendicitis since the 
advent of earlier diagnosis and treatment 
with a more simplified technic. 

5. Many intestinal fistulas will close 
spontaneously and conservative manage- 
ment should be given a fair trial before 
surgical intervention. The mortality fol- 
lowing surgical closure ranges from 8.9 to 
50 per cent. 
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COMPRESSION OF THE SPINAL CORD IN PAGET’S 
DISEASE OF THE VERTEBRAE 


Sidney W. Gross, i^i.d. 

Consulting Neurosurgeon, Citv Hospital 


NEW YORK, 

P AGET’S disease of bone or osteitis 
deformans was first described in 1876 
by Sir James Paget^ in an address to 
the Royal Medical and Chirurgical Societj- 
of London. Paget was sixtv-two years old 
at that time. The description which he 
gave was so clear-cut and complete and his 
microscopic study so exact that very little 
has been added by the numerous students 
of this disease in the next sixty-five years. 
Paget did not know the etiolog^• of the 
condition he described but inferred that 
the process was inflammatory. At the 
present time we are not much further 
along. 

Osteitis deformans is a rare disease but 
not extremely so. It has an average inci- 
dence of one case to about 1 1,000 hospital 
admissions.- Osteitis deformans is a general 
disease of the skeleton, probably due to 
some altered constitutional state. The 
chief manifestations are enlargement and 
subsequent deformity of the bones. The 
disease usually begins after the fiftieth year 
with neuralgic or rheumatic pains in the 
lower extremities. The tendency for the 
disease is toward a slow gradual involve- 
ment of the entire skeleton, though it may 
be confined to a single bone or part of a 
bone for many years. The bones involved 
in their order of frequency are: skull, tibia, 
femur, pelvic bones, spine, clavicle, ribs 
and radius. 

Paget’s disease is of neurologic interest 
because the skull and spine are so fre- 
quently implicated. Progressive loss of 
vision and hearing result when the optic 
and auditory nerves are compressed by the 
thickened bone in the base of the skull. The 
cochlea and semicircular canals which are 
encased in bone may be affected also.^ 


NEW YORK 

Cerebral symptoms have been reported, 
and these presumably are due to a reduc- 
tion in cranial capacity by encroachment 
of the proliferating calvarium. 



Fig. I. .'\nteropostenor \-ray showing increased 
density of the bodies of the fifth and si\th dor- 
sal vertebrae. 


Although the vertebrae are often in- 
volved, compression of the spinal cord by 
the thickened bone is most uncommon. In 
1939, Schwarz and Reback^ in a review of 
the literature found only ten cases of 
Paget’s disease of the vertebrae with spinal 
cord compression. They added nine cases 
from the extensive material at the Neuro- 
logical Institute. Only three of their nine 
patients were operated upon. 
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CASE REPORT 

Our patient was a fift3'-three year old retired 
patrolman. His illness began in June, 1939, 


The patient was well developed and well 
nourished. Except lor the neurological changes 
there were no abnormal findings. 

He had a spastic paraplegia in e.xtension. 




Fig. 2. Photomicrograph of section of bone removed from 
the lamina. X 50. 

Fig. 3. Note the vascular sinuses surrounded by small 
round cells. X 350. 

with cramp-like pains in the left knee. In Voluntary movement of the lower e.xtremities 
August, 1939, pain in the lower extremities was entirely absent. The deep refle.xes were 
became more severe and he was forced to use markedly increased and Babinski’s sign was 
crutches m walking. He tvas treated for biiaterallj- positive. There was a sensor3^ level 
arthritis. By June, 1940, his lower extremi- for all forms of sensation at the sLxth dorsal 
tlmt he was bed- or chair- skin segment. Beevor’s sign was positive. The 
ridden. He continued^ to lose strength in the fourth, fifth and sixth dorsal spinous processes 
lower extremities until thex' xvere practicallj' were tender on pressure. A spinal puncture 
powerless and numb. At this time he developed yielded a slightly xanthochromic fluid of high 
incontinence of urine and feces. Examination protein content. There xvas a complete mano- 
on December 29, i 940 > at the Beth David metric block. AT-rav examination of the skull. 
Hospital (serx'ice of Dr. L Hauswirth) was as spine and extremities shoxved changes in the 
follows: left ilium and the bodies of the fifth and sixth 
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dorsal vertebrae. (Fig. i.) The body of the 
fifth dorsal vertebra sliowcd marked condensa- 
tion of bone while in the ilium areas of rarefac- 
tion and condensation were present side by 
side. These changes are so typical that they 
may be considered pathognomic of Paget's 
disease. 

A laminectomy was done under general 
anesthesia. The spines and laminae of the fifth 
and sixth dorsal vertebrae were removed. The 
bone was markedly thickened, vascular and 
peculiarly brittle. The dura, arachnoid and 
spinal cord appeared normal. The patient had 
a smooth convalescence. He gradually regained 
the use of his lower extremities; bladder and 
bowel function improved; and at the time of 
discharge he was able to walk with assistance. 
The sensory changes were markedly improved. 

.Microscopic examination of the bone rc- 
moN'cd showed two parallel layers of compact 
bone in which Haversian canals arc seen cut 
longitudinally. Between the compact bone 
dense trabeculae arc seen surrounded by a very 
cellular vacuolated tissue. (Fig. 2.) This tissue 
is made up of small round cells witli darkly 
staining nuclei. These cells resemble lympho- 
cytes. .Many large multinucleatcd cells arc 
seen. On close inspection the large vacuoles 
are found to have a line endothelial lining and 
they are evidently vascular sinuses. (Fig. 3.) 
At the last examination in June. 1941, the 
patient walked without a cane. The reflexes 
were slightly hyperactive. Babinski’s sign was 


absent and there were no sensory changes. 
Bladder and bowel function were normal. 

Schwarz and Rcback’ have recently dis- 
cussed the pathogenesis of spinal cord 
compression in Paget’s disease and the 
technical dillicultics encountered In per- 
forming a laminectomy in the presence of 
Paget’s disease of the vertebrae. The bone 
may be so thick that the rongeurs in 
common use may not open wide enough. 
In our case the bone was very vascular and 
peculiarly brittle. 

This case illustrates once again that even 
though loss of power may be complete and 
of several months’ duration, in the pres- 
ence of spasticity and hyperactive tendon 
reflexes, recovery may be expected when 
compression of the spinal cord is relieved. 
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PNEUMOCOCCIC PERITONITIS 
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P NEUMOCOCCIC peritonitis, which 
always has been relatively uncom- 
mon, has become extremelj' rare in 
the past decade due to the ever improving 
standards of living and the treatment 
of pneumonia by chemotherapj'. At St. 
Vincent’s Hospital there have been only 
three cases of this condition among the 
70,100 admissions during the last seven 
years. Of these three cases one was in a 
child who had pneumonia, and two were in 
women in the fourth decade of life with the 
initial pathological conditions in their 
fallopian tubes. Therefore, of the 2,280 
patients with pneumococcic pneumonia 
treated at St. Vincent’s Hospital during 
these seven years, only one case of pneumo- 
coccic peritonitis resulted as a complication 
of the pneumonia and that case was in a 
child. This is amazing when one considers 
the number of patients with pneumonia 
who have a bacteriemia. 

Pneumococcic peritonitis may be caused 
b}' a blood stream infection originating in 
the lungs or throat, but is more commonly 
the result of an extension of an infection 
of the fallopian tubes. The condition 
occurs most frequently in young girls under 
ten years of age in families of low economic 
strata. A positive diagnosis can be made 
only when the organism is found at opera- 
tion or b}'^ an abdominal puncture. This 
latter procedure should be performed very 
early in the disease for fear of perforating 
the intestines which soon become matted 
together with fibrinous adhesions. At first 
the pus is odorless, thin, flaky and albumi- 
nous, but quickly becomes thick, cream3’^ 
and fibrinous, and glues the intestinal loops 
together. It has a tendency to form into 
pelvic abscesses which often grow to large 
dimensions and necessitate surgical inter- 
vention with drainage, and not infrequently 


the removal of the tubes and ovaries which 
tend to act as a constant source of infec- 
tion. The blood cultures are usuallj' only 
positive in ver^' severe infections in which 
pneumonia, pleuris}’, pericarditis or other 
conditions are present. If an absolute 
diagnosis can be made and if no abscess is 
present, surgerj' is not indicated but 
chemotherapy should be commenced imme- 
diately. If fluid from the intraperitoneal 
puncture on a smear shows Gram-positive 
diplococci, the diagnosis of a streptococcic 
or pneumococcic peritonitis is fairly cer- 
tain. If facilities are available for rapid 
typing of the pus, early intraperitoneal 
injection of pneumococcic antiserum is 
indicated, according to Scaravelli.® How- 
ever, although not practiced in any of the 
three cases here reported, it seems that if a 
diagnosis can be made by intraperitoneal 
puncture, the injection of sodium sulfa- 
pyradine in ample dosage should be carried 
out immediately after the diagnosis is 
made. This medication should be aug- 
mented bj" the administration of the azo- 
d\'e by mouth or vein. 

The pain is usually severe in its intensitj' 
and has colicky e.vacerbations. The tem- 
perature rapidly rises to i04°f. or over, and 
the white blood count ranges from 30,000 
to 40,000 cells with the polymorphonuclear 
count proportionate! 3" ver}’ high. There are 
frequentl3^ loose stools of an irritating 
character and cyanosis is not uncommon 
among children. 

Pneumococcic peritonitis has been recog- 
nized as a disease entit3' since 1865 when 
Bozzola of Turin, Itaty, first described a 
case. Since then the condition although not 
rare, has become increasing^' uncommon. 
Schonenberger,® in a review of all the cases 
reported in the literature prior to 1929, 
found 158 cases of “localized” pneumo- 
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coccic peritonitis with a mortality rate of 
49 per cent, and 218 cases of “diffuse” 
pneumococcic peritonitis with a mortality 
rate of 86 per cent. Bass,® in an excellent 
review of 376 cases in the literature (both 
localized and diffuse), reports a mortality 
rate of 58 per cent, and he further reports 
nineteen cases in twelve years on an active 
pediatrics service of one hundred beds. 
Obadalek^ reported fifty cases in ten years 
in Brunn, Germany. RoIIeston® collected 
only eleven cases in a series of 4,454 
cases of pneumonia. Sir Barrington- Ward,- 
in 1939, reported the condition becoming 
increasingly rare on the pediatric service 
of the Hospital for Sick Children, London, 
during the previous ten years. Doran and 
Allen'* likewise report an ever diminishing 
incidence of the condition on the Children’s 
Surgical Service at Bellevue Hospital, 
New York. 

The following are the case histories of the 
three patients above mentioned. Two 
patients recovered and one patient, who 
originally had a type iii pelvic infection 
and subsequently developed a type viii 
lobar pneumonia and empyema, died. 
Of the two patients who survived, one had 
a type i pneumococcic pneumonia and 
peritonitis, and the other had a type 
XXVIII pneumococcic peritonitis as a 
result of a pneumococcic salpingitis. Thus 
it appears that no one particular “type” 
of the organism has a predilection to spread 
to the peritoneum. 

CASE REPORTS 

Case i. J. R., a twelve year old Porto 
Rican girl was treated from Jul}- 7, 1933, to 
October 15, 1933, for intestinal parasitic infec- 
tions. She was readmitted to the hospital on 
October 24, nine days after being discharged, 
with a type i pneumococcic lobar pneumonia. 
She was treated with type i pneumococcic 
serum. On November 6, 1933, a large inflamed 
and indurated area appeared on her abdominal 
wall just above the umbilicus. This area per- 
sisted for several weeks and then became 
necrotic and sloughed its fascial laj'ers. It sub- 
sequently healed leaving a large ventral hernia. 
On November 17, an abdominal puncture was 
performed, and 1,500 cc. of a thick, viscid. 


greenish-j-ellow and odorless pus was with- 
drawn without an}" difficulty. This pus showed 
type I pneumococcus. She was given blood 
transfusions on several occasions. Her stools 
still contained ova of the Schistosoma mansoni 
(26 in 5 slides), and occasional ova of the 
Trichuris trichura and hookworm, and one 
cyst of the Entamoeba coli. On November 29, 
1933, she had a thoracotomy for an emp^^ema 
on the right side, and on December 14, 1933, a 
thoracotomy for empyema on the left side. 

The sputum, blood, abdominal pus and the 
pus from both empyema cavities were positive 
for type i pneumoncoccus. 

The child made a slow recovery and was 
discharged on March 7, 1934, with a ventral 
hernia. The repair of the hernia was postponed 
until a later date because of her long protracted 
and complicated illness. 

Case ii. Mrs. iM. S., age forty-two. grava 
II, para ii, was admitted to the Gynecological 
Division on June 4, 1939, with a diagnosis of a 
possible ruptured ectopic pregnancj- or a 
twisted ovarian cyst. There was no historj" of 
any vaginal discharge. Her last menstrual 
period, which was more profuse and lasted 
longer than usual, ended three days previously, 
but on the following day she again commenced 
to bleed and was still spotting at time of 
admission. She was awakened at 2 a.m. (eight 
hours before admission) by severe pain in the 
lower portion of the abdomen. This pain was 
relieved by drawing up her thighs and legs. She 
vomited twice and had two loose stools before 
admission. 

Abdominal examination revealed marked 
rigidit}' of the entire abdomen with tenderness 
and rebound tenderness in both lower quad- 
rants. Vaginal examination disclosed no evi- 
dence of any discharge, but there was exquisite 
tenderness in the right lower quadrant when 
her cervix was moved. Examination of her 
throat, heart and lungs was negative. 

She was operated upon a few hours after 
admission for the above named diagnosis, but 
when the abdomen was opened a large quantity 
of creamy pus was found free in the abdominal 
cavity and a large pelvic abscess was present. 
This abscess in the posterior cul-de-sac was 
drained and the abdominal fluid was cultured 
and smears made. Type iii pneumococcus was 
found and the patient was given large doses of 
sulfap3-ridine immediately postoperatively. She 
developed a draining sinus from the lower 
angle of the wound and was discharged to the 
out-patient department with it still draining 
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on July 22, 1939. On September 23, 1939, she 
^vas readmitted to the hospital because of an 
abscess of the abdominal wall which had 
formed near the draining sinus. An operation 
under local anesthesia evacuating the abscess 
and exposing the sinus tracts was performed. 
The sinus tracts were packed with iodoform 
and the patient treated with heat under a 
cradle. She was discharged from the hospital 
on November 18, 1939, on her fifty-ninth da^"^ 
with all wounds healed. 

On March 4, 1940, (three and one-half 
months later) she was readmitted with bilateral 
tubo-ovarian abscesses and an external drain- 
ing sinus in the right lower quadrant. She 
was operated upon ten days later, when 
upon opening the abdomen all the intestines 
and the pelvic structures were found ad- 
herent. The adnexa on each side formed 
two large abscesses, each the size of a grape- 
fruit. The sinus tract was dissected out and 
a bilateral salpingo-oophorectomy was per- 
formed and a drain placed in the posterior 
cul-de-sac. Postoperatively the patient de- 
veloped a fecal fistula. She was given a blood 
transfusion on March 28, 1940. Thereafter she 
developed pain in both low thoracic regions 
with signs of bilateral hj-postatlc pneumonia. 
She was again given sulfapyridine therapy. On 
April 26, 1940, she was operated upon for 
empyema. The culture from the abdominal 
pus was type in. Her condition failed to 
improve following the thoracotomy, and she 
died on May 2, 1940, eleven months after her 
first admission. 

Case in. Diffuse Pneumococcic Peritonitis. 
Mrs. M. D., age forty-one, a widow, grava in, 
para i, was first seen by me on February 8, 
1940, when she came to m3’^ office complain- 
ing of marked pain about her vagina and of 
being “unusualfy nerxmus.” Her past historj^ 
revealed that she had had two miscarriages 
(five months and two months) and subse- 
quentlj’^ had a full term pregnanej’-, the child 
now being nine j-^ears old. At this delivery 
she had a severe tear and a deep episiotomy 
which required considerable repair. She had 
had menorrhagia, metrorrhagia and dj^smenor- 
rhea for several j'^ears and recentlj"^ this con- 
dition had become worse. She also gave a 
historj’^ of exposure two weeks prior to onset 
of pain. 

Three weeks before, she developed pain about 
her vagina, which was accentuated a 
sitting posture, and for two weeks, she had had 
profuse vaginal discharge. Her menses usually' 


were of fourteen days’ duration but her last 
period was onlj-^ nine daj-s in duration, be- 
ginning January 23, 1940. She had felt unus- 
ualK' tired and nervous and had been quite 
depressed, suffering occasionally' from dizzy 
spells and suboccipital headaches. 

Phj'sical examination revealed a middle-aged, 
white woman with face flushed, motions nen-- 
ous, weight 126 pounds, temperature 99°F. and 
blood pressure 1 50/80. Her throat was inflamed 
and there was a slight postnasal drip; the pulse 
was 72, and the lungs and heart were normal. 
Vaginal examination disclosed that the uterus 
was normal in size, shape and position. There 
was no tenderness or fullness in the right or 
left fornix, but there was a thick discharge with 
some necrotic tissue in the posterior fornix, 
with an area of slight erosion about a scar in 
the cervix. The urinalysis showed 100 white 
blood cells per high powered field with fifteen 
to twentj' clumps of pus cells, an occasional 
red blood cell and a trace of albumen. A 
cervical smear revealed a large number of pus 
cells and epithelial cells and a small number 
of staphylococcic, micrococci-catharrhalis and 
smegma bacilli. A mild cleansing douche and 
a urinarj' antiseptic were prescribed and the 
cervical erosion cauterized. 

Ten days later the patient appeared at mj' 
office and stated that she felt considerabty 
improved, but that she still had some pain 
about her vagina, which, as previoush', was 
worse when she was seated. Examination 
showed some improvement in her condition. 

One week after this visit and two-and-a-half 
weeks after the first visit, she was suddenly' 
seized in the middle of the night with severe 
generalized abdominal pains of a colicky' 
nature. These pains continued for several hours 
and were accompanied by' nausea, vomiting, 
fever and the passage of three or four fairly' 
loose stools that seemed as though they' were 
“boiling hot.” She had no chills nor any' 
dy'suria. Her general appearance was that of a 
person in severe pain. The rectal temperature 
was I03.4°F. The abdomen was tender, rigid, 
distended and ty-mpanitic in all four quadrants. 
She was still menstruating from a period which 
had begun five day's previously' and which was 
accompanied by' pains that were unusually 
severe and cramp-like in character. She gave a 
history' of having eaten some oy'Sters of doubt- 
ful color and quality' two day's previously, and 
for dinner the night before had partaken of 
fresh ham. With this history' and the sudden 
onset of such generalized and severe sy'mptoms. 
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it appeared that she was suffering from an 
acute gastroenteritis. A hyperdermic of mor- 
phine and atropine, and an ice bag to the 
abdomen were prescribed, and she Avas ob- 
served again four hours later. At this time her 
symptoms and physical signs seemed more 
advanced and she was advised to seek further 
treatment in the hospital. 

On admission to the hospital her tempera- 
ture was I02°F. and her white blood count was 
33,000 with 91 per cent pohmiorphonuclears. 
Her throat was slightly inflamed, the lungs 
were clear and the heart normal. Her abdomen 
was generally tender, rigid and distended. Her 
pain was now located mosth' across the middle 
of her abdomen. She had the desire to defecate 
and pass flatus, but had been unable to do so 
for the past twelve hours. Rectal examination 
and vaginal examination disclosed bilateral 
tenderness. Shortly thereafter the pain became 
less intense, but its colicky nature and her 
nausea and vomiting persisted. She was quite 
dehydrated and continuous intravenous fluids 
were given. Prontosil and neo-prontosil medica- 
tion were commenced and a Wangensteen tube 
passed. By this time it seemed that instead of 
a gastroenteritis, she had a diffuse peritonitis 
that originated from a spread of a possible 
pelvic inflammatory disease. The .v-raA’S taken 
on the night of her admission to the hospital 
Avere not A'ery enlightening as to her intra- 
abdominal condition and Avere reported as 
folloAA-s: 

February 25, 1Q4.0: Examination of the ab- 
domen in the prone, supine and erect postures 
shoAA’ed a fairly eA'en distribution of gas through- 
out the colon. The sigmoid appeared to be 
redundant. No cA'idence of fluid leA-els AA-as 
demonstrated, and there Avas therefore none of 
the usual roentgenograph ic signs of a complete 
mechanical ileus. No CA’idence of gas or air AAas 
demonstrated in the subphrenic spaces. 

On the day after admission her Avhite blood 
count still shoAved 30,000 cells A\'ith 90 per cent 
polymorphonuclears, and the sedimentation 
time AAas rapid (24 mm. in tAAenty minutes). A 
smear from the cerA'ical os Avas again negatiA-e 
for gonococci and her temperature ranged about 
ioi°F. The Wangensteen tube AA-as draining off 
huge quantities of putrid smelling, greenlsh- 
broAvn intestinal contents, that at times be- 
came red in color from the prontosil medication 
Avhich noAv Avas being gHen only intramuscu- 
larh'. NeAv .v-ray plates suggestiA*e of small gut 
obstruction Avere taken and reported as folloAA s; 

February 26, 1940: Examination of the ab- 


domen in the prone and erect postures shoAved 
numerous loops of gas distended small boAA'el, 
seA'eral of Avhich shoAved fluid leA^els Avhen the 
patient AA-as examined in the upright posture. 
These signs are suggestiA^e of an obstructing 
lesion. 

These .v-rays indicating the probable exist- 
ence of an intestinal obstruction raised the 
question as to AA-hether it AA-as a mechanical 
obstruction or a paralytic ileus from a general- 
ized peritonitis of peKdc inflammatory origin. 
An operation scheduled for this day (i.e., day 
after admission) AA-as postponed because her 
condition seemed to improA-e slightly and 
because it did not appear that she had a 
mechanical obstruction. The folloAA-ing morning, 
hoAA-cA-er, her distention had increased and AA^as 
localized mostly in the right upper quadrant 
and it AA-as feared that she might possibl}" haA-e a 
mechanical obstruction in her small intestines. 
A laparotomy noAA- seemed to be indicated. 
Consequently, under cyclopropane-oxj^gen an- 
esthesia a laparotomy Avas performed forty- 
eight hours after the onset of the acute attack. 

The abdomen Avas opened by a right rectus 
incision. There Avas relatively no free fluid in 
the abdominal cavity, but all the visible organs 
AA-ere coA-ered Avith a thick, odorless, cream}-, 
seropurulent exudave. All the loops of the small 
intestines Avere plastered together Avith a 
fibrinous exudate and adhesions, AA-hich had 
formed remarkably early for the type of infec- 
tion present. There Avere no dilated loops of 
gvit and the intestinal surfaces Avere shiny 
and lacked the customary redness present in 
peritonitis. The peKdc organs AAere A-isualized 
AA-ith difficulty; the uterus had a small subserous 
fibroid on its posterior surface and the left tube 
AA-as slightly enlarged and adherent to the 
uterus. There seemed to be no greater peritoneal 
reaction or amount of exudate in the loAAer 
abdomen than in the upper abdomen. The gall- 
bladder and stomach appeared normal. Smears 
and cultures AA-ere made from the exudate.The 
obstruction, in the absence of any distended 
loops of intestines, AA as belieA-ed to be due to a 
parah-tic ileus. The abdomen AA-as closed Avith- 
out drainage by four through-and-through 
sutures and by the tier method Avith interrupted 
chromic catgut sutures. 

The abdominal smear shoAved Gram-positive 
diplococci and the culture and typing Avere 
positiA-e for type xxa-iii pneumococcus. The 
prontosil medication Avas stopped shortly after 
operation and 5 Gm. of sodium sulfapyridine 
AA-ere gh-en and later supplemented AA-ith sulfa- 
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pyridiiK- by mouth. Two clays later the white 
l)loocl eount had fallen from 30,000 to 9.400 
and the polymorphonuelears showed a shift to 
the left of 24 per eent. .Monoeytes were present 
in 8 per cent as well as mejjaloblasts and many 
nueleated red blood cells. At no time did the 
•Marshall test show a concentration higher than 
“ per cent. Because of the abnormal and youn;: 
forms of cells present in the blood, this medica- 
tion was discontinued temporarily on .March 
2nd, four days after operation. Three d.ays later 
it was a^ain piven for a period of forty-ei^ht 
hours, in the hope of keepirm the e.xudate thin 
and preventing the common complication of a 
secondary pocketing and abscess formation. 
The patient received two transfusions of ^cmcc. 
each of citrated blood and was kej>t on con- 
tinuous intravenous fluids lor several days. 
The Wangensteen tube drained frecK the 
first four postoperative days and was then 
removed without any discomfort to the jratient. 
The abdominal distention continued for ocer 
two weeks but gradually subsided. On the 
seventh postoperati\ e day the patient had a 
tremendous watery stool and from then on 
evacuated normally. The wound healed cleanl> 
and apparently firmly and the patient was 
allowed out of bed on her sixteenth postopera- 
tive day and discharged from the hospital on 
her twenty-first day w ith a normal blood count. 
Following her return to her homo her convales- 
cence remained une\cntful, and a follow-up 
sixteen months later revealed her to be symp- 
tom-free and in good health. 

The operation in this case, established the 
diagnosis and permitted the use of the proper 
medication with adequate dosage of sulfa- 
pyridine. The administration of the sul- 
fonamides are believed to be accountable for 
the avoidance of the not uncommon complica- 
tion of a secondary pelvic abscess as well as her 
complete and uneventful recovery. 

SUMMARY 

Three cases of diffuse pneumococcic peri- 
tonitis occurred among the last 70,100 
admissions to St. Vincent’s Hospital. Of 
2,280 cases of pneumococcic pneumonia 
only one patient developed a pneumococcic 
peritonitis. This patient xvas treated with 
type I antipneumococcic serum. Her illness 
occurred prior to the use of chemotherapx' 
in the treatment of pneumonia. 

Absolute diagnosis can be made only by 


culture of the abdominal pus obtained 
cither by laparotomy or abdominal punc- 
ture. The latter procedure should only be 
performed early in the disease before 
intestinal adhesions occur as a result of the 
fibrinous c.vudate. 

Chemotherapy with the proper sulfon- 
amide is indicated as soon as the diagnosis 
is made. Scrum of the proper type should 
be given ns well as the azo dyes, in cases 
which do not respond quickly. 

Surgery is contraindicated unless an 
intra-abdominal abscess occurs. Before 
dosing the abdomen about 12 Gm. of 
sulfapyridinc should be scattered over the 
ituoivcd area. 

The intraperitoneal injection of sulfa- 
p>ridinc or antiserum or both, although 
not used in any of the cases here reported, 
appears- to be of \ aluc and worthy of con- 
sideration in the future. 

For the past ten \cars the condition has 
become less common among young girls. 
Two of the three cases herein reported 
were in married women in their fourth 
decade, and one in a girl of twelve years of 
age. 

The mortality of cases reported in the 
literature prior to the use of the sulfon- 
amides varied between 58 and 86 per cent. 

The mortality in these three cases of 
diffuse pncumococcic peritonitis was 33I3 
per cent. The one death occurred after the 
patient developed pneumonia of a different 
type and subsequently was operated upon 
for empyema. 
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O NLY lately have reports begun to 
appear concerning successful pallia- 
tive surgical attack on cranial 
chordoma. Gardner and Turner^ in a recent 
excellent article have summarized our 
present knowledge of the subject and 
reported three cases of their own. 

Because we have seen three cases f within 
the past six months, in one of which the 
patient was operated upon with at least 
temporary recession of symptoms, it would 
appear that the disease is not as rare as had 
been previously considered; and we hope 
that the recording of an additional case in 
which the patient was benefited by surgery 
may serve to re-emphasize a condition 
which has usually been considered more or 
less refractorv to surgical attack. 

C.XSE REPORT 

Mrs. H., a rather pleasant, somewhat obese, 
mentally alert, female of forty-seven was first 
seen by one of us (J. H. W.) on August 4, 1939, 
at which time she complained of earache, 
deafness, tiredness and loss of twentA-five 
pounds in weight. At this time the most per- 
sistent complaint was deafness of the left ear 
which she believed was due to something 
obstructing the left ear canal. 

On e.xamination the patient showed some 
edema of both posterior faucial pillars and 
moderate redness of the throat, for which she 
was referred to an otorhinolaryngologist. He 
treated her eustachian tubes locally for several 

T Two of these cases with necropsy studies will be 
reported later in another communication by Dr. Victor 
Buhky and associates from the Kansas City General 
Hospital. 


days with apparentl}^ excellent results. A 
basal metabolic rate done at this time was 
minus twenty-si.x. The urinalj-sis showed a 
slight trace of albumin. Estimation of hemo- 
globin by the Haden method was 76 per cent. 
The red cells were 4,120,000 and the blood 
sugar was 91 mg. per cent. Because of these 
findings the patient received Burroughs- Well- 
come thyroid extract, gr. 5 daily for approxi- 
mately one hundred days. 

She was ne.xt seen on December 17, 1940, at 
which time she was admitted to St. Luke’s 
Hospital with a complaint of marked photo- 
phobia of the right eye. The left eye was totally 
blind, having been so at least several months 
prior to August 1939. Her teeth had been 
•Y-rayed and had been found not to be faulty. 
The patient stated at this time that she had 
been having severe headaches which sometimes 
awakened her at night and almost alwa^'S were 
present on awakening in the morning, and that 
these had become so severe that she was forced 
to enter the hospital. 

Neurologic examination at this time dis- 
closed the following findings: 

Ophthalmoscopic examination revealed that 
the right optic nerve head was extreme^' pale, 
graded plus two on a basis of one to four. The 
left optic disc was completeh- atrophic. Ex- 
amination of the visual fields revealed an upper 
temporal quadrantic defect in the right eye 
and complete blindness in the left. The left 
eyelid drooped somewhat, and there was a 
manifest external strabismus due to paresis of 
the left third and sixth cranial nerves. Ocular 
movements of the right eye were normal. The 
left eye was essentially immobile in all planes. 
The pupils were large and equal, both round, 
and the right reacted to light and accommo- 
dation while the left was unreactive. The left 
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eye was noted to be somc^vhat more prominent 
than the right in spite of the presence of ptosis 
of the left lid. Tile sensation in the right lialf 
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Fig. I. Left later.al view shoeing dfsper.«ccl .arc.n.s 
of suprasellar calcification c\tcnding into the 
left middle fossa and destroying the posterior 
clinoid processes, dorsum scllac, clivus and left 
sphenoid wing. 

of the face was normal, but on the left there 
was a subjective diminution in the apprecia- 
tion of touch and pin prick over the distribu- 
tion of the fifth cranial nerve. There was no 
dysfunction of the seventh cranial ncrt c. and 
the hearing was depressed in the left car. The 
palate was freely movable and there was no 
dj-sfunction of swallowing or breathing. The 
sternomastoid and trapezius muscles func- 
tioned well bilateralh-. 

In appraisal of the reflexes, it was noted that 
there was a subjective diminution of the cor- 
neal sensation of the left eye. The reflexes in 
the upper extremity were norma! and sj-m- 
metrical, and pyramidal tract signs were 
absent. Likewise, examination of the reflexes 
of the low'er extremit3' and abdomen j-ielded 
phj-siological results. 

In view of these findings, it was assumed that 
the patient was sulfering from a retrobulbar or 




retro-orbital mass lesion and consequentK- 
.v-ra3’s of the cranium included the orbital 
fissures and optic canals. X-rays disclosed the 
presence of a large, irregularly calcified lesion in 
the left middle fossa which had caused almost 
complete destruction of the sella turcica, 
posterior clinoid processes and had eroded and 
enlarged the left orbital fissure and left sphenoid 
wing. (Fig. I.) 

The past history of this patient is of con- 
siderable interest inasmuch as it conforms vcr\- 
well to the pattern of man\- cases previoush- 
reported in the literature. In 1934, the patient 
began gradually to Iiavc a rather creepN' sensa- 
tion running up the left side of her face. This 
was said to have occurred about cver\- da\' or 
everv other dav and would last onI\' a few 
sc*confis. At this time she had three or four 
terrible headaches which awakened her at night. 
The patient was unable to give an\' intervening 
liistoyv between 1934 nnd July, 1937. at which 
time she consulted an oculist because of some 
visual disturbance nnd photophobia, princi- 
palh" in the left eye. At that time she had a 
medical examination which disclosed nothing. 
Again in the fall of 193" the patient consulted 
her oculist who gave her ocular e.xcrcises. At 
that time one of the doctors remarked that the 
left third nerve was paralvzcd. However, she 
had not at that time noted diplopia. After 
three months of ocular exercises, she continued 
to have visual difficultv' in her left eye. It was 
then recommended that she have an e.vtraction 
of a tooth which resulted in a cessation of the 
parasthetic symptoms over the left side of her 
face for about a year. 

In 193S, however, the parasthesia of the face 
returned and again a tooth was ex’tracted with 
cessation of symptoms. She remembers dis- 
tinctly that she could see somewhat with the 
left eye at this time. The teeth and sinuses were 
again .v-raved and on a basis of these .v-rays a 
tonsilicctomv was advised. This, however, was 
not carried out. In the fall of 1938 she consulted 
an ophthalmologist who gave her a prescrip>- 
tion containing potassium iodide. This made 
the patient quite sick and she discontinued its 
use immediately. 

In 1939, the patient was defmitelj’ blind in 
the left eye. The development of blindness had 
been so gradual that she did not know defi- 
niteh’ when she lost her vision, but she is quite 
firm in believing that after blindness developed, 
she could see much better with the right eye. 
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During the early part of 1940, she had left 
frontoparietal headache often, but this was 
not an excruciating type, although occasionally 


The incision through the capsule was there- 
upon enlarged, and the tissue mass removed 
chieflx’^ b}' suction. After a considerable amount 



Fig. 2. Low power photomicrograph showing a typical 
area in the tumor. Note the matri\, tumor cells and 
fragile blood vessels. 


severe enough to awaken her during the night. 
If she got up and walked about the house, the 
headache would stop. There was no associated 
nausea or vomiting. 

In the early part of December, 1940, the 
headaches had become so severe that the 
patient was considerably discomforted by them 
and awakened at night almost continually. It 
was because of this symptom of headache that 
the patient finally was admitted to the hospital. 

Opewtion. On January S, 1941, under inter- 
trachial ether anesthesia, a large osteoplastic 
flap was reflected in the left temporal region, 
exposing the dura, which was incised and re- 
flected, revealing the cortex of the left temporal 
lobe with the convolutions greatly broadened 
and flattened. To the palpating finger the corte.x 
was quite firm, and exploring the corte.x Avith 
the cannula the surgeon found that resistance 
was encountered at the depth of i cm. The 
middle temporal convolution was then incised, 
exposing a tough, slick, firm, whitish membrane 
beneath the cortex about the depth of i cm. 
Upon incision of this tough membrane, the 
tumor tissue oozed out spontaneously, the 
tissue being composed of a gelatinous like sub- 
stance, of a somewhat dirty, whitish gray to 
red color. 


of the neoplastic tissue was so removed, large 
islands 'of more condensed and calcified tissue 
were removed bj’’ the use of pituitary forceps. 
After removal of all the neoplastic tissue, the 
middle fossa was bared, the left optic nerve and 
carotid artery Avere exposed, the back of the 
orbit and sphenoid AA'ing being absent, alloAved 
read^' access to the left orbit from Avhich large 
quantities of tumor tissue AA-ere removed. The 
left optic nerA'e Avas one-half its normal size. 
The tumor could be seen extending posteriori}^ 
across the petrous ridge. All the tumor tissue 
Avhich could be seen AA-as remoA^ed, and after 
hemorrhage AA-as controlled, the AA'ound Avas 
closed in the usual manner. 

PostoperatiA-e conA-alescence AAas essentially 
uncA-entful. Surprising!}- enough, the patient 
shoAved only a mild degree of disturbance of 
speech. She AA-as dismissed from the hospital 
about tAvelve days folIoAving her operation. 
Up to the present time the patient has suffered 
only the inconA-enlence of moderate mal occlu- 
sion of the teeth because of affectation of the 
left pterygoid muscles. The patient is bright 
and alert and subsequent e.xamination of the 
perimetric field has shoAvn that the A'ision of 
the right eye is greatly improA-ed. 
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The patient was last examined Januar3’^ 5, 
1942, approximatelj’ one 3’ear after her oper- 
ation. At this time she seemed quite bright, 
alert and able to carr}' on the usual duties of a 
housewife. Her visual field defect of the right 
e3'e had expanded considerabK', the visual 
acuit3" being 20/20 in the right e3"e. The patient 
on this date showed no neurologic evidence of 
recurrence, and the small decompressed area 
in the left temporal bone was flaccid and 
pulsating. 

Gross Pathology^. The materia! removed at 
operation was a reddish, mucinous, soft stick3' 
mass from which impression smears could be 
obtained readih'. It resembled nothing so 
much as the mucin of a soft mucoid carcinoma. 
In addition there were man3' var3'ing sized 
fragments of bone and calcific material. 

Histologic Pathology'. Impression smears 
were made at the operating table and stained 
with toluidine blue. These preparations revealed 
at once the true character of the neoplasm. 

With paraffin sections stained with hema- 
tox3din and eosin, a string\-, deepK- blue 
staining, mucinous matrix was observed which 
enmeshed long columns and nests of ova! and 
rounded sharpl3" defined tumor cells with a 
sharpl3^ defined basophilic C3'toplasmic border. 
The c34:oplasm of these cells was faintl3- pink 
or orange staining and often granular in 
character. The nuclei were small, round or oval 
and stained basophilic. (Fig. 2.) In some areas 
the cells somewhat suggested 3'oung embr\'onal 
cartilage cells. 

The vascular suppl3' of the tumor was quite 
abundant. The ^'esseI walls were usualh' poorl}' 
preserved. The A'er3’^ delicate, mush3% gross 
character of the growth may have been re- 
sponsible for the fact that the walls of the 
majorit3’’ of the ^xssels were fractured. Often 
masses of orange to pink staining tumor cells 
and mucinous blue matrix were seen penetrat- 
ing the lumena of the vascular channels. Aside 
from the bluish matrix ver3' little to suggest 
an3^ t3'pe of stromal element could be made out 
in an3- of the sections. Sometimes about the 
blood vessels a fairh' homogeneous, almost 
acellular orange staining substance was seen 
which contained a few orange staining chor- 
doma cells. At times tin}- columns of spindle- 
form connective tissue elements were seen in 
the vessel walls. Several of the bone fragments 
were sectioned, and the3- showed actual erosion 
and invasion b3" chordoma cells with their 
accompan3dng basophilic matrix. 


Masson’s trichrome, Best’s carmine, and 
Cajai’s uranium nitrate stains for Golgi 
apparatus were all emplo3'ed on paraffin 
embedded sections. 

The tumor cells contained large amounts of 
gl3’cogen granules, and in all respects followed 
the histological characteristics of chordoma. 

CO.MMENT 

In 1934, Hass- collected twent3'-five 
cases of cranial and cervical chordomas in 
which surgical removal had been attempted 
without much success, the tumor recurring 
usuall}’ within six months to a 3'ear and a 
half. Nevertheless, cases recorded b}' Klotz® 
and Baile}' and Bagdsar^ mentioned that 
the patients lived four and one-half and 
five 3’ears, respectiveh', after surgical 
intervention, and there are several cases on 
record in which temporar}' benefit has been 
obser\’ed after attempted removal of the 
growth. 

The clinical and roentgen findings in our 
case are quite classical, since a great man}' 
of the recorded characteristic features of 
this neoplasm were present, name!}', 
multiple, consecutiA'e, unilateral, cranial 
palsies resulting from a middle fossa mass 
lesion with x-ra}' evidence of erosion of the 
sella and beginning penetration of the 
maxilla. 

At operation an apparent!}' well en- 
capsulated tumor was found involving the 
left anterior cranial nerx'es, and the 
mucinous-like character of the growth 
when the capsule was remo\'ed was almost 
diagnostic of the condition. 

CONCLUSIONS 

Cranial chordomas are not unusuall}' 
rare. They are sometimes amenable to 
surgical interference and ^’■er5' often con- 
siderable clinical improvement ma}' follow 
such interference. The presence of a middle 
fossa lesion with multiple cranial ners'e 
palsies and .v-ra}' findings of destruction of 
the clivus is highl}" suggestive e\'idence 
that the growth may be a chordoma. 

An instance of such a tumor occurring m 
a fort3'-se'\'^en 3’ear old female, who was 
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strikingly benefited at least temporarily by 
surgical intervention is recorded. 
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The essential factor of the difl'use acute goiter is its rapidity of onset. 
The diffuseness has to do with the gross anatomy, that is, both lobes are 
uniformly enlarged. Bilateral uniform enlargement of the gland with an 
acute onset of the symptoms of thyrotoxicosis establishes the diagnosis. 
From — “Diseases of the Thyroid Gland. Presenting the Experience of 
More Than Forty Years” — by Arthur E. Hertzler (Paul B. Hoeber, Inc.). 



POSTOPERATIVE GANGRENE OF THE FINGER 
FOLLOWING DIGITAL NERVE BLOCK ANESTHESIA 

REPORT OF A CASE 


Charles W. McLaughlin, Jr., m.d. 

Assistant Professor of Surgerj', Universitj' of Nebraska College ofAIedicine 
OMAHA, NEBRASKA 


G angrene of the finger following 
digital nerve block anesthesia is fre- 
quently mentioned as a complication 
of this very common surgical procedure. 
That it occurs very rarely is supported by 
the infrequent reports in the literature in 
spite of its wide general use. The following 
case is reported to emphasize certain of the 
hazards which must be considered Avhen 
digital nerve block anesthesia is employed : 

CASE REPORT 

M. S., a man, {iftj'--two years old, was seen 
ten daj's after the development of a tender, 
red area at the base of the nail on the right 
middle finger. Examination disclosed a typical 
paronychia involving the base and the radial 
side of the nail. Surgical drainage under block 
anesthesia was advised. 

The middle phalanx of the finger was blocked, 
using 2 per cent novocain with adrenalin, a 
total of 3 cc. being emploj^ed. The finger was 
seen to blanch temporaril}^ following the injec- 
tion but the color promptlj" returned with 
massage. A rubber band tourniquet was 
applied about the base of the digit five minutes 
after the novocain was introduced to provide 
a dry field during the operath-e procedure. This 
consisted of the usual bilateral incisions at the 
base of the nail with removal of a portion of the 
nail root. A piece of rubber dam was introduced 
beneath the skin flap and the tourniquet im- 
mediately removed. The operation required 
approximately five minutes and the tourniquet 
was in place only during that period of time. A 
small amount of bleeding occurred when the 
tourniquet was removed. This was encouraged 
by gentle massage of the proximal and middle 
phalanges. Warm boric acid soaks were advised 
for the postoperative period. 

The patient immediately returned home and 
after preparing a boric acid solution proceeded 


to saturate the dressings. The temperature of 
the solution was not tested and apparentlj" the 
finger was immersed in ver3'^ hot boric acid while 
the digit was still anesthetized. Severe pain 
developed in the finger within twelve hours and 
persisted until the patient again reported, 
Ibrtjf-eight hours after the operative procedure. 

Examination disclosed the entire distal 
phalanx to be duskj'- and anesthetic. There 
was a large bullus on the dorsum of the finger 
extending from the base of the nail over the 
dorsum of the middle phalanx. The blister was 
cut awa3' and all the superficial skin of the tip 
of the finger, including the nail, was easily 
removed in one piece. The underbdng tissue of 
the finger tip was bluish-black and definite^ 
gangrenous. 

The finger was treated consen^ativeh’ and 
in twelve da3's a definite line of demarcation 
was apparent at the junction of the middle and 
distal phalanges. The tissue on the dorsum of 
the middle phalanx remained viable, having 
sustained onl3" a second degree burn. 

Two weeks after the original operation the 
patient was admitted to the hospital and the 
finger amputated under gas-ox3'gen anesthesia. 
A circular incision was made just proximal to 
the line of demarcation, the bone of the mid- 
phalanx being divided at the junction of its 
middle and distal thirds. The flaps were looseh' 
approximated and the tip permitted to close 
b3' second intention. Healing was complete and 
the patient back at full work five weeks after 
the amputation. 

Examination during the period of hospitali- 
zation disclosed no evidence of peripheral 
sclerosis. Blood studies and urinal3'sis were 
normal, and the Kline and Kahn reactions were 
negative. 

One 3'ear later the patient again reported 
with a paron3-chia on the right index finger. 
This was opened under block anesthesia, using 
.5 per cent novocain without adrenalin. The 
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patient was kept in the hospital for a period of 
two days so that the postoperative treatment 
could be carefully supervised. Convalescence 
was entirely uneventful in this instance, 
demonstrating an absence of any specific 
sensitivity to novocain. 

DISCUSSION 

Kaufman," in a recent review of the cases 
of gangrene following digital nerve block 
anesthesia, found only one previous report 
of four cases in the American literature. He 
collected a series of twenty-five cases from 
the European literature, and these with the 
four cases reported by Garlock,^ and one 
observed by himself, brought the total 
number to thirty. Our patient brings this 
total to thirty-one cases, of which only six 
have been reported by American observers. 
One cannot but doubt that this small series 
represents a true index of the frequency of 
this complication. 

The contributing factors in the develop- 
ment of this unfortunate complication have 
been listed as follows: peripheral arterio- 
sclerosis, allergic reaction to the anesthetic 
agent, the injection of excessive amounts of 
solution, vasoconstriction due to epine- 
phrin, vascular trauma incident to the 
tourniquet and burns from immersing the 
anesthetized finger in abnormally hot 
solutions. 

Each of these factors, or a combination 
of several, are sufficient to produce gan- 
grene following digital nerve block anes- 
thesia. In the case here reported there is 
little doubt that the burn from the exces- 
siveh’ hot boric acid solution precipitated 
the gangrene. This was true in Kaufman’s 
personal case and in one other in his 
collected series. 


It is important to remember that nerve 
block anesthesia is a procedure that is not 
entirely free from danger. Small amounts of 
.5 or 1 per cent novocain without epine- 
phrin should be employed and the solution 
injected in close proximity to the digital 
nerves. Tourniquets are to be avoided prior 
to injection, and if used to obtain a blood- 
less field, their application should be limited 
to the shortest possible period. Free bleed- 
ing should be encouraged by massage at the 
end of the operative procedure. When hot 
packs are desirable during the postopera- 
tive period, they should not be employed 
until the anesthesia has entirely disap- 
peared. The temperature of the solution 
should he very carefully controlled by 
testing it on Intact healthy skin. When 
feasible it is desirable to reexamine all 
patients subjected to this type of anes- 
thesia within two hours after the operation 
so that the circulation of the digit may be 
determined and prophylactic therapy insti- 
tuted when necessary. 

SUMMARY 

A case of postoperative gangrene of the 
finger following digital nerve block anes- 
thesia is reported. The recent literature on 
this subject is reviewed, stressing the 
relatively small number of these cases 
present in the American literature. The 
injudicious use of abnormally hot, wet 
dressings following the use of local anes- 
thesia is stressed as a frequent cause of this 
complication. 
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UNUSUAL METASTASIS OF RECTAL CARCINOMA 


CASE REPORT 

Irving Greenfield, m.d. 
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V IRCHOW’S node is the lymph-node 
or group of lymph-nodes behind the 
clavicular insertion of the left sterno- 
mastoid muscle. It is near the termination 
of the thoracic duct at the junction of the 
left subclavian and internal jugular veins. 
In 1849, Virchow^ called attention to the 
fact that metastatic groAA'th develops occa- 
sionally in these Ij^mph-nodes in carcinoma 
in the abdominal cavity. In doubtful cases 
of abdominal tumors, such secondary local- 
ization might be of great diagnostic value. 
Wood- stated that secondar}' localization 
in these lymph-nodes is rare with cancer of 
the stomach and that metastases to the 
left supraclavicular space in patients with 
adenocarcinoma of the rectosigmoid are 
even more rare. 

In reviewing 366 cases of malignancy of 
the lower bowel, Bacon* found evidence of 
metastasis to one or more distant organs in 
126 instances. None of this group presented 
involvement of the supraclavicular lymph- 
nodes. Buie^ quotes Broders as stating that 
he had not seen a case of metastasis to 
Virchow’s node from a carcinoma of the 
rectum but that the supraclavicular metas- 
tasis from such a primary focus can occur. 
Because of the paucity of reports in the 
literature of such a sequence of events, the 
following case report warrants presentation : 

CASE REPORT 

A fift3"-one 3^ear old white man was first seen 
Januar3’^ 5, 1940, because of intermittent rectal 
bleeding, abdominal cramps and diarrhea of 
short duration. About two months before he 
came under observation he began to complain 
of abdominal cramps which occurred at fre- 
quent intervals daib'. The cramps were of short 
duration and were located in the lower portion 
of the abdomen. The patient had been consti- 


pated for man3' 3’-ears but since the onset of the 
abdominal cramps he had had a change in his 
bowel habits. About one month prior to the 
time he first came under observation, he had a 
small water3’^ stool with each spasm of cramps. 
There was an indefinite loss of weight. He con- 
tinued to work but complained of feeling tired 
before the end of his working da3". 

The past histor3' is significant because of the 
fact that in 1937 the patient complained of 
protruding, painful and bleeding hemorrhoids. 
He complained of constipation and with each 
bowel movement, he noted protrusion of hemor- 
rhoids. He had some rectal bleeding prior to 
this time and had lost five pounds in weight 
between Januar3-, 1937, and Ma3% I 937 - 
Anoscopic examination preceding the hemor- 
rhoidectom}’- performed by a surgeon revealed 
several internal varices. He was discharged 
from a hospital on Ma3' 12, 19371 nine da3’’S fol- 
lowing a hemorrhoidectom3". 

The pertinent findings in the ph3’'sical 
examination in his last illness were marked 
pallor, poor nutrition and loss of skin elasticit3'. 
The blood pressure expressed in mm. of nier- 
cur3'- was 130 mm. and the diastolic blood pres- 
sure was 80. There was a small, firm, discreet, 
bean-sized nontender gland palpable in the left 
supraclavicular fossa at the sternoclavicular 
junction. The liver and spleen could not be 
palpated. There was a loss of adipose pan- 
niculus of the abdominal wall. A group of 
glands about the size of pigeon eggs could be 
felt along the mesenter3'. Fluoroscopic stud3' of 
the chest revealed normal lung findings. There 
was no exaggeration of the mediastinal or hilar 
B'mph-nodes. The heart was centrail3' placed. 
There were no abnormalities noted in the con- 
tour of an3' of the cardiac chambers or borders. 
The barium meal was seen to flow through the 
esophagus freel3^ There was a ver3' short 
dela3' in the passage of the barium through the 
cardio-esophageal junction. The stomach filled 
in the normal manner. The outline of both 
curx'atures of the stomach was smooth. Normal 


590 



New ScRirs Voe. LV, No. 3 


Greenfield ^vletastasis of Carcinoma .American Journal of Surgery 59^ 


peristaltic waves were seen to progress in Laljoratory data revealed the following; 
normal fashion to the pyloric region. The hemoglobin (Sahli) 78 per cent, 4. m. ery- 
duodenal cap was observed to fill out and empty throcytes, 47 per cent polymorphonuclear 














Fig. I. Fragment of tissue removed from rectum reveals tumor 
tissue arising from the mucosa and invading diffusely into tlie 
underlying submucosa. X 100. 

Fig. 2. Section through left supraclavicular node reveals metastatic 
infiltration of tumor cells of a tj’pe similar to that noted in the 
rectal biopsy. X 150. 


Fig. I. 


Fig. 2. 


normally. There were no gastric, pyloric or leukocytes, 48 per cent l3-mphocj-tes, 5 per cent 
duodenal Irregularities or abnormalities demon- eosinophilic leukoc^'tes. The sedimentation of 
strable fluoroscopicalK'. These examinations the er\-throc3'tes was 18 mm. in fift\^-five 
were made in an attempt to visualize a primart' minutes. The blood Wassermann reaction was 
malignant gastric focus. negative. The urine was normal. Procto- 



592 American Journal of Surgery Grecnfield — Mctastasis of Carciiioma 


March, 1942 


sigmoidoscopic examination performed by Dr. 
Robert Turell revealed mixed piles. A large 
papillarjr mass about 14 cm. from the anal 
orifice occupied the anterior surface of the 
colon. Several fragments of the tumor tissue 
were removed from the rectum for histologic 
study. 

The microscopic appearance (Fig. i) of this 
tissue was as follows: “Sections of the frag- 
ments of tissue removed from the rectum reveal 
tumor tissue arising from the mucosa and 
invading diffuselj' into the underlying sub- 
mucosa. Here and there abrupt transitions of 
the normal mucosa into the neoplastic tissue 
are seen. The tumor is composed of highly ir- 
regular glands lined by single or stratified la3'ers 
of hjTjerchromatic columnar cells which in 
mam"^ places show evidence of changed polarit3^ 
Mitotic figures are numerous. There are scat- 
tered polymorphonuclear leukoc3ytes, eosino- 
philes and l3ymphoc3ytes in the submucosa.” 

Subsequentl3y the patient was sent to The 
Brooklyn Hospital where the supraclavicular 
glands were removed by Dr. R. Turell. The 
pathologic reports were rendered b3y Dr. J. 
Arnold de Veer. The microscopic appearance 
(Fig. 2) of these glands was as follows: 

Sections through the supraclavicular R^mph- 
nodes reveal them to be imbedded in and 
partialRy replaced b3y fibrous tissue showing 
chronic inflammation. The Rmph-nodes are 
occupied, too, b3y metastatic tumor with a 
pattern quite like that of the tumor in the 
rectum. There are highRy irregular glands and 
solid nests of h3yperchromatic columnar cells 
showing occasional mitoses and often sur- 
rounding cores of necrotic tissue. Tumor emboli 
are seen frequentRy in the periarterial Rym- 
phatics in the vicinit3y of capsule of the 
Rymph-nodes. 

The patient’s condition was poor. There was 
evident cachexia and deh3ydration. Operative 
intervention was suggested but refused. The 
patient’s course was rapidRy downhill. He died 
fourteen weeks after he came under obserxya- 
tion. Necrops3y was refused. 

DISCUSSION 

In order to attempt an explanation of 
the formation of a Virchow node in patients 
with carcinoma of the rectum, a review of 
the Rymphatics of the rectum was made. 
According to Rouviere^ the rectum pos- 


sesses the same mucous, submucous and 
muscular networks as the other parts of the 
large intestine. Nevertheless, the rectal 
mucous network presents certain peculiari- 
ties; it differs, in the pelvic part of the 
rectum, in the pars analis recti and in the 
cutaneous zone below the anal valves. The 
mucous Rymph network is more developed 
in the rectal than in the anal parts of the 
rectal mucosa. The continuit3y of the 
Rymphatic network of the rectum through- 
out its entire extent explains why the 
inguinal nodes, which become swollen in 
cancer of the anus, ma3y also become 
affected when the cancer is situated higher 
up. SuperiorRy, the mucous netivork of the 
rectum is continuous with that of the sig- 
moid colon; but the meshes of the network 
on the colic side are much larger. In the 
cutaneous zone below the anal valves the 
raucous and submucous networks are re- 
placed by a dermal and subcutaneous 
Rymphatic network, both consisting of a 
ver3y compact meshwork. The dermal 
Rymphatic network is particularRy dense 
and is continuous above with the mucous 
Rymph capillaries of the anal canal, and 
below with the perineal cutaneous Rym- 
phatic network of the gluteal region. 

Looney® has demonstrated anatomically 
that the Rymphatic S3ystem about the 
rectum and anus is divided into three 
collecting trunks: an inferior, middle and 
superior. 

The inferior collecting trunk corresponds 
to the anal integument, in which the capil- 
lar3y networks, both superficial and deep, 
are extremeRy abundant and from which 
three to five collecting vessels on either 
side pass to the inguinal region and end 
in the medial superficial inguinal nodes. 

The middle zone corresponds to the 
transition zone of the epithelium, that is, 
with the mucous membrane below the 
columns of Morgagni. Here the network is 
coarse and has its meshes arranged verti- 
calRy, its ducts drain partRy into nodes 
situated along the inferior and middle 
hemorrhoidal arteries, and partR’ pass to 
the nodes of the mesorectum, situated 
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along the superior hemorrhoidal artery and 
known as the anorectal nodes. 

The superior zone corresponds to the 
remainder of the rectal mucous membrane 
and contains a rich network whose collect- 
ing vessels pass to the anorectal glands and 
thence along the superior hemorrhoidal 
artery to the mesocollc and inferior mesen- 
teric nodes. These routes form the lymph 
channels described by Miles' as the extra- 
mural lymphatics into which the intra- 
mural and intermediary systems drain. 

The intramural lymphatics consist of 
two freely communicative networks located 
within the wall; one, the submucosal, and 
the other, the intermuscular. These inter- 
communicate bv radial Ivmph channels 
Iving between the circular fibers. The sub- 
mucosal network is to a lesser extent contin- 
uous above with the pelvic colon, and below 
with the subcutaneous lymph channels of 
the perianal skin. The main avenue of 
dissemination, according to Coller^ and his 
associates, is through the external muscle 
coat to the intermediary system. 

Lymph drainage differs from vascular 
drainages in that there may be several 
efferent vessels to a single node. Gilchrist*^ 
is of the opinion that lymphatic spread is 
primarily embolic. Lymph-nodes involved 
in this manner become blocked and act as a 
filter to prevent further dissemination of 
carcinoma cells. Lymph flow becomes 
static and other embolic foci may be 
established through collateral unobstructed 

w 

channels. The direction of the lymphatic 
metastases depends on the direction of the 
lymph flow. Thus retrograde transport^®’^^ 
of carcinoma cells may result following 
occlusion of lymph trunks. The most com- 
mon channel for widespread dissemination 
of carcinoma is through the thoracic duct 
from which cancer cells are poured into the 
general circulation. 

Shafiroff^- has noted that the thoracic 
duct in dogs occasionally runs through a 
lymph-node just before its entrance into 
the subclavian vein. In these instances the 
patency of the lymph duct is interrupted by 
the meshwork of the hmiph gland and is 


re-established after the duct emerges from 
the node. If this observation in dogs is con- 
firmed in man, it may be a very logical 
explanation for the formation of the node 
noted in this case. 

An autopsy examination was not made. 
In view of the entirely negative fluoroscopy 
of the stomach, it was not believed that the 
primary focus from which the gland in the 
neck was formed was from the upper gas- 
trointestinal tract. The mesenteric glands 
were enlarged as a result of the dissemina- 
tion of cancer cells from the primary focus 
in the rectum. The microscopic appearance 
of the left supraclavicular Ijunph-nodes 
resembled very closely the microscopic 
appearance of the tissue removed from the 
rectosigmoid. A diagnosis of carcinoma of 
the rectum with metastasis to the left 
supraclavicular nodes appeared justified. 

SUMMARY 

A case of carcinoma of the rectosigmoid 
with metastases to the left supraclavicular 
space (Virchow’s lymph-node) is reported. 
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PONTANEOUS hemorrhage into the 
rectus abdominis muscle is rare. Cul- 
len," during thirty years of surgical 
practice, saw only five cases. Several sur- 
geons of wide experience have stated to the 
author that only a few examples of this 
condition have come under their observa- 
tion. It simulates acute intra-abdominal 
disease so closely that it is rarely diagnosed 
before operation. 

Anatomy. There are several points in 
the anatomy of the rectus abdominis mus- 
cle which deserve emphasis. The posterior 
aspect of this muscle lacks a fibrous sheath 
in its lower third, so that a collection of 
blood could exert considerable pressure 
against the peritoneum below the semi- 
lunar fold of Douglas. The blood supply 
depends largely on two vessels: The upper 
is the superior epigastric artery which is a 
continuation of the internal mammary; the 
lower is the inferior epigastric artery which 
is a branch of the external iliac. There is 
also some blood supplj’’ from the intercostal 
vessels. The epigastric vessels run in a 
shallow groove on the posterior aspect of 
the muscle, except at the level of the 
umbilicus where they meet in the substance 
of the muscle in a dense capillary and 
arteriolar network.® A double system of 
veins parallels the arteries. 

Etiology. The immediate cause of a 
hemorrhage in the rectus abdominis muscle 
maj'' be a slight exertion such as coughing, 
turning in bed or riding in an automobile 
over a rough road. Often careful question- 
ing of the patient fails to elicit any specific 
act or trauma which might have produced 
the clinical picture. Degeneration of muscle 


and blood vessels may be the basic factor 
which is provocative of intramuscular 
hemorrhage. All of our patients were over 
sixt3" years of age. Some febrile diseases 
are complicated bj' muscle degeneration. 
Rudolph Virchow,® in 1857, described rup- 
ture of the rectus abdominis in t3'phoid 
fever and he gave a detailed account of 
h3’aline degeneration of muscle in this 
disease. Rectus muscle tears were quite 
frequent during the influenza epidemic of 
igiS."* Hemorrhage into the rectus ab- 
dominis may be one of the complications of 
pregnancy.’ 

Diagnosis. The earliest and most con- 
stant symptom is abdominal pain. The 
location of this pain depends primarily on 
the site of the hemorrhage. The severit3' 
of the pain is usuall3'^ in direct proportion 
to the size of the hematoma. The patient 
ma3" notice an abdominal mass or discolora- 
tion of the abdominal skin. The Ieucoc3’te 
count is frequently elevated. 

The ph3’slcal signs depend upon the 
degree of intramuscular hemorrhage. 0nl3’^ 
spasticit}'^ ma3' be present if a few small 
blood vessels have ruptured, and a palpable 
mass presupposes a sizable hemorrhage. 
Tenderness is quite marked and it is con- 
fined to the circumscribed area of the 
hematoma. The abdominal wall adjacent 
to the hematoma usuall3'^ has no tender- 
ness. This is an important diagnostic sign 
and it should help to exclude an intra- 
abdominal condition. A large hemorrhage 
produces a mass which can be felt fixed m 
the abdominal wall. Absence of the poste- 
rior rectus sheath below the semilunar fold 
of Douglas ma3’' allow extravasation of 
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blood downward anterior to the peritoneum 
and thus a mass may be palpable through 
the vagina or rectum. Another significant 
sisn is ecchvmosis of the abdominal skin 
which may be some distance away from the 
area of tenderness. 

Treatmerit. Operative treatment is indi- 
cated. Bleeding points should be ligated 
when possible and the hematoma evacu- 
ated. Operative delay may cause progres- 
sive hemorrhage and secondary infection 
may then complicate the picture. Closure 
of the wound without drainage is preferable 
except in those cases in which hemorrhage 
cannot be completely controlled, when 
infection has already occurred, and when 
there is a large dead space. 

CASE REPORTS 

C.\SE I. J. T., No. 763, a seventy-two year 
old seaman, was admitted to the second surgical 
division of Welfare Hospital, New York City, 
seixdce of Dr. Louis Carp, on July 31, 1940. 
He had been on the medical ward for one year 
for the treatment of chronic myocarditis and 
aneurysm of the abdominal aorta. The patient 
complained of right lower quadrant pain of 
fifteen hours’ duration which began during the 
night while he was in bed. There had been no 
nausea or vomiting. At the time of the surgical 
consultation his rectal temperature was ioo°f., 
pulse 1 12, and respirations 20. The blood pres- 
sure was 120/70. He appeared acutely ill and 
in pain. The entire right side of the abdomen 
was tender, especially at a point just below the 
level of the umbilicus. Spasm of the right rectus 
abdominis muscle and generalized rebound 
tenderness were also present. A large pulsating 
mass probably aorta, could be felt in the 
epigastrium. The white blood count was 18,600 
of which 78 per cent were polymorphonuclear 
leucocytes and the remaining 22 per cent 
lymphocytes. The blood Y^assermann test was 
negative. The urine contained a trace of al- 
bumin and five red blood cells per high power 
field as well as an occasional white blood 
cell. 

A diagnosis of acute appendicitis was made 
and the patient was operated upon by the 
author. Cyclopropane anesthesia was used. A 
9 cm. vertical incision was made over the lower 
half of the right rectus abdominis muscle. 
When the anterior rectus fascia was divided. 


there was found just below the level of the 
umbilicus a hematoma about 4 cm. in diameter 
containing clotted and unclotted blood. Muscle 
fibers were torn and macerated, and the Intact 
muscle bundles adjacent to the site of hemor- 
rhage were gelatinous and friable. Several 
small blood vessels were ligated. The peritoneal 
cavity was then opened and the appendix was 
found to be normal. The aorta and iliac arteries 
were greatly dilated and studded with sclerotic 
plaques. The abdomen was closed in layers 
without drainage. The patient’s course was 
uneventful except for extensive ecchymosis 
around the wound which gradually disappeared 
within three weeks. 

Case ii. Mrs. S. S., No. 220181, was a 
sixty-two year old housewife who was admitted 
to the surgical service of Dr. Louis Berger, 
Jewish Hospital of Brooklyn, on March 9, 1939, 
with a two-dat" history’- of pain and swelling in 
the lower half of the left side of the abdomen. 
She had not vomited and her appetite had not 
been impaired. For many years she had suffered 
from h3'pertension, and a year before she had 
been confined to bed for six months because of 
a severe “heart attack.” She was taking a 
maintenance dose of digitalis at the time of 
admission. 

Her temperature was pp^F. and her blood 
pressure 230 systolic and 130 diastolic. She 
did not appear acutel}^ ill. Her heart was dif- 
fuseh’’ enlarged and a loud S3'stolic blow could 
be heard over the entire pericordium. In the 
left lower quadrant of the abdomen was a mass 
extending from the midline toward the anterior 
superior iliac spine and it measured about 
10 cm. in diameter. It was firm, tender and 
somewhat mobile. The vaginal and rectal 
examinations were negative. She was observed 
for fort3^-eight hours and during that time the 
mass increased in size and ecch3miosis appeared 
around the umbilicus. 

Roentgenologic stud3’- of the large intestine 
b3’- means of a barium enema showed no ab- 
normalit3'. ^ There was evidence of serious 
m3'ocardial involvement on the electrocardio- 
graphic tracing. The red blood count was 3,300,- 
000 and hemoglobin 50 per cent; there were 
8,000 white blood cells of which 88 per cent were 
pohmiorphonuclears and 12 per cent hmipho- 
C3'tes. The sedimentation time was rapid. The 
blood chemistr3’^ normal and the Kline test 
for lues was negative. The urine contained a 
trace of albumin. No occult blood was present 
in the stool. 
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Ti\e preoperative diagnosis considered were 
mesenteric or ovarian cyst. Operation showed a 
large hematoma in the left rectus abdominis 
muscle extending from the level of the umbilicus 
to the symphisis pubis and from the midline 
outward toward the Hank. A large amount of 
Iluid and clotted blood was present. The 
peritoneal cavity was ojjencd but no intra- 
abdominal aijnormality could be found. The 
abdomen was closed in layers and the cavity in 
the muscle was drained through a lateral stab 
wound. Tissue removed for microscfipic e.\am- 
ination was reported as clotted blood. The 
wound continued to drain sanguineous Iluid for 
seventeen days and it was completely healed in 
twenty days. 

Case in. C. C., No. 23714, was a sixty-two 
year old Italian laborer who was admitted to 
the surgical service of Dr. Robert Kennedy, 
Beekman Hospital, New "^'ork, on May 21, 
1934. He had been sulTcring from “asthma” 
for many years. Following a scxcrc coughing 
spell twenty-four hours before admission, he 
felt a sharp pain in the right upper part of his 
abdomen. The pain had increased steadily until 
the time of his admission. There had been no 
vomiting. 

He appeared acutely ill and in pain with a 
temperature of joi°f. and a pulse rate of So. 
The blood pressure was 142 systolic and 90 
diastolic. Sibilant and sonorous rales were 
present in both lungs. In the right upper 
quadrant just below the costal margin and 
near the midline there was a firm tender mass 
8 cm. in diameter. It was apparently fixed to 
the underlying tissues. The preoperative diag- 
nosis was incarcerated ventral hernia, although 
hemorrhage into the right rectus muscle was 
suspected. 

Operation was performed under local anes- 
thesia by Dr. Myron A. Sallick who found a 
hemorrhage into the right rectus abdominis 
muscle just below the costal attachment. The 
muscle fibers adjacent to the hematoma were 
very friable. No active bleeding points were 
present. Exploration of the peritoneal cavity 
xvas negative. The wound was dosed without 
drainage. The postoperative course was un- 
eventful except for a mild staphylococcic 
infection of the wound. 

COMMENT 

The first case closely simulated acute 
appendicitis, and it was the most difficult 


diagnostic problem of the three reported 
cases. Neitlier mass nor ecchymosis was 
present. Additional confusion occurred 
Ijccause of rebound tenderness. The only 
suggestive sign of intramuscular hemor- 
rhage was the limitation of spasm to the 
right rectus abdominis muscle. The second 
ca.se was diagnosed as an intraperitoneal 
cyst because of the presence of a mass in 
the left, lower quadrant of the abdomen. 
The significant signs of an ecchymosis and 
a mass were present, but the correct diag- 
nosis was not made because the possibility 
of a spontaneous hemorrhage into the 
rectus abdominis muscle had not been 
considered. In the third case the hematoma 
formed a fixed mass in the right upper 
quadrant which led to the incorrect diag- 
nosis of incarcerated ventral hernia. All 
patients were over sixty years old. 

SU.M.MAHV 

Spontaneous hemorrhage into the rectus 
abdominis muscle is discussed and three 
case histories are presented. In patients 
past middle life and in younger individuals 
with an acute febrile disease who present a 
clinical picture of varying degree character- 
ized by abdominal pain, localized tender- 
ness over the rectus muscle, a palpable 
mass and ecchymosis of the abdominal 
skin, hematoma of the rectus abdominis 
muscle is the preferable diagnosis. Opera- 
tive therapy is usually indicated to control 
bleeding and to prevent a progressive hema- 
toma with possible secondary infection. 
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IMPLANT SKIN GRAFTING=^ 

CASE REPORT 


William S. S. Horton, m.d. 

Adjunct Surgeon, Long Beacli Hospital 
LYNBROOK, NEW YORK 

O N December 19, 1940, a boy of nineteen gauze dressings for two days. At this time the 
years was admitted to the Surgical patient was considered a very poor risk on 
Service of the Long Beach Hospital, account of his cardiac and toxic condition. He 
He stated that five days before after siphoning had lost considerable weight, 
a gas tank, he struck a match and his trousers Under cyclopropane anesthesia the left leg, 
caught on fire. He was treated at home by his on the anterior surface, was cleansed of its 
family physician for third degree burns of the crust from the thigh to the ankle. Considerable 
leftlegfor five days, but because the burn failed bleeding occurred. From the right anterior 
to respond to treatment, hospitalization was thigh, a Thiersch graft 5 by 2 inches was 
advised. The patient also stated that since he removed with a razor. This graft was placed in 
was a child he had had heart trouble and that a pan of sterile normal saline, then transferred 
only about two years before he had been con- to a sterile bass wood splint 4 by 10 inches 
fined to bed because of a heart attack. which had been moistened with normal saline. 

Physical examination revealed that the heart With a sharp razor this large graft was cut into 
was enlarged and at all valve areas there was pieces one-quarter an inch square and left on 
systolic and diastolic murmurs characteristic the splint. 

of an old rheumatic heart disease. There was a One of these small pieces was removed from 
tliird degree burn of the lower left e.xtremity. the splint, placed with its freshly cut surface 
This burn e.xtended from the upper one-third on the granulation tissue and tucked into the 
of the thigh to just below the ankle joint, granulation tissue as you would tuck a letter 
There was a thick crust over the leg, which was into an envelope. Two large needles were used, 
assumed to be tannic acid spray. At the upper Thej’’ were reversed with points in artery 
one-third of the thigh directly above the burn clamps. The eye ends were employed to tuck 
on the external lateral surface there was a large the small graft in place, leaving just a small 
Indurated area. There was much necrotic tissue, point protruding; the one needle kept the 
On admission diagnosis was third degree burn graft in place upon withdrawal of the other 
of the entire left leg; rheumatic heart disease. needle. 

From the time of admission until January 14, The grafts were tried at all depths and all 
1941, local treatment was instituted to clear positions; one hundred fifty grafts were placed 
up the infection in the leg. All this time the at this operation on the anterior surface from 
patient had been running a toxic temperature, thigh to ankle, and fully 90 per cent of the 
Man}' intravenous injections of 5 per cent implants grew. Operating time lasted one hour, 
glucose and saline were given. Vitamins and The grafts were covered with parawax gauze, 
liver extract were given and his diet was a high Moist saline compresses were applied over the 
caloric one. wax gauze and were changed several times a 

From January 14, 1941, to February 14, day. 

1941, three skin grafting operations were per- For about one week no growth was visible 
formed but they were not successful. He seemed and then many white skin islands began to 
allergic to the grafts. On April 9, 1941, the case appear from thigh to ankle. In the picture taken 
was turned over to me for consideration and posteriorly it can be seen that the grafts are 
implant skin grafting on a massive scale was beginning to push their way up through the 
decided upon. granulation tissue and to spread joining with 

At operation on April ii, the left leg from the adjacent grafts. All stages are represented 
thigh to ankle was covered with hot saline in this pieture. (Fig. i .) 

* From the Department of Surgerj', Long Beach Hospital, Long Beach, L. I. 
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On the anterior picture of the leg the junc- clifrcrcnce in the manner, time or the extent of 
tion of the new fibroplastic implants to the growth as compared with the first method of 
existing skin can be seen. There is a smooth implantation. 



Fig. I. Posterior view six months after initial grafting. 


line of junction with no contracture and no The picture of the posterior surface of the 
raised edge. OnK" a faint white line at this site leg tvas taken on October 8 , 1941* ^nd one 

can be noticed. (Fig. 2.) month afterward all areas were healed and 

Considerable hemorrhage occurred at the patient was up on crutches. Ph3’siotherapy 

sites of the communicating veins when dis- should now be instituted to restore the leg to 

turbed bj"^ implanting grafts, but fibroblastic normal function. 



Fig. 2. Anterior view six months after initial grafting. 


tissue graduallj'^ grew around the elevations. There were six implant operations from 
depressed and finall}^ completelj^ epithelialized April ii to September 22, 1941. There was a 
them. There was no attempt at this operation total of 650 implant grafts used. Twelve trans- 
to plant the skin grafts in a sj^mmetrical man- fusions of 500 cc. each of citrated blood were 
ner. Thej' were implanted in areas that would given from Januart' 6 to September 18, 1941- 
give us the least possible hemorrhage. Later on There were sixteen complete blood counts 
the grafts were implanted in the lines of squares which showed a rather moderate Ieucoc\"tosis. 
but it did not seem to me that there was an}”- Man^-^ urinalj^ses were done. Blood cultures 
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were negative for twentj'^-four hours and for 
one week. Repeated cultures from the left leg 
showed a Gram-negative cocci resembling 
staphylococcus, also short chain nonhemolj'tic 
streptococci. 

CONCLUSIONS 

I believe that by using this technic 
grafts can be implanted earlier. This type 
of massive implant is particularly valuable 
in burns with large denuded areas because 
the burned areas will be epithelialized 
more quickly and the hospital stay short- 
ened. One important factor to be observed 
in these operations is that they should be 
done in subdued light to avoid the heat 
killing of the grafts. There is one question 
yet to be answered: Will the pigmented 
layer of the skin grow under the fibroblastic 
implant and in time match the normal 
skin? 

This method would be of inestimable 
value in the cosmetic treatment of facial 
burns with much loss of tissue. The earlier 
the implant the less contracture at the line 
of demarcation. 

This is only a preliminary case report. As 
more cases are dealt with and we acquire 
more experience with this method, I believe 
that operative procedures and hospital 
stay can be markedly shortened, thus 


rehabilitating patients more quickly than 
with other methods. 

This technic would be quite valuable in 
case of war, especially in the bombing of 
the civilian population in which hundreds 
of cases of major burns would occur. 

The method and technic of implant 
grafting is quite simple, the after-care is not 
complicated and the results are fairly good. 
There is very little fibroblastic contracture 
in the implants at the present time. It 
would seem that the co-efficients of expan- 
sion and contraction of the fibroblastic 
layer and the inflammatory tissue are the 
same, therefore, there is no contracture at 
the line of junction with the existing skin. 
The edge of the existing skin was not 
freshened at the line of junction; the fibro- 
blastic implants just merged with hardly a 
line of demarcation and there was no raised 
edge and no contracture. 
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MIGRATING FOREIGN BODY 


Frank Foncannon, m.d. 

On Surgical Staff, Newman Memoriai Hospital 
EMPORIA, KANSAS 


CASE REPORT 

M r. H. P. G., age 3'ears, entered 
Newman Memorial Hospital following 
an automobile accident on April 12, 


brain with accompanjdng shock. The fracture 
of the leg was reduced and five daj's later the 
fractured patella was repaired surgical!}'. At 
the time of admittance there was a laceration 
one inch in length in the midscapular line at the 



Fig. I. Roentgenogram showing glass fragment. 





Fig. 3, Photograph of fr.agmcnt afttr 
rcmo\a! from .anterior chest w.iil. 


“ ... lc\el of the tenth dorsal \crtcbra. No foreign 

Fig. e. L.atcr.al roentgcmogr.am showing end-on no 

MCNv of frncment, i *■ i • r i n 

Other lacerauons oi the chest naJK 

1039. He received a fracture of the upper third The patient complained of pain in the icit 
of the left fibula and tibia and of the right chest posteriori} and a few dats alter the 
; “• >lla. He was sufferinc from concussion of the patellar operation a roentgenogram was made 
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of the chest. This revealed a triangular shadow 
at the level of the ninth dorsal vertebra. 
(Fig. I.) The lateral view gave an end-on 
shadow of the foreign body. (Fig. 2.) Diagnosis 
was made of a foreign body, probably glass 
and possibly intrapleural. As the patient was 
a frail individual it was thought best not to 
subject him to operation at once, especially 
as the pain was lessening and there was no 
general reaction. 

He was sent to his home to be under the care 
of the family physician. He was told to return 
if he had any trouble. This he did not do until 
nine months later. He then returned with a 
swollen inflamed area in the midclavicular line 
above the left nipple. This was opened under a 
local anesthetic. There was no pus but the 
blade of the scalpel came in contact with a hard, 
unyielding mass which gave ofl a metallic click. 
The object was grasped with a pair of forceps 
but could not be dislodged. The incision was 


enlarged and disclosed the end of a fragment of 
glass protruding between the third and fourth 
interspace of the ribs. The fragment was 
rotated which made its removal possible. The 
fragment measured two and five-eighth inches 
in length, one inch in diameter at its base and 
was one-fourth inch thick. (Fig. 3.) 

It is evident that the fragment migrated 
from the posterior position up through the 
pleural cavit\' to an anterior position and 
worked its way through the third inter- 
space. The patient states that he had an 
occasional pain, not severe, and that he 
noticed after weeks went by that the pain 
moved higher up toward the left nipple. 
His convalescence was uneventful. It is 
regrettable that a film was not made just 
before removal of the glass. 



MASSIVE FATAL RECTAL HEMORRHAGE FROM 
CAPILLARY OOZING* 

CASE REPORT 
D. A. MacGregor, m.d. 

WHEELING, WEST VIRGINIA 


I T is a well recognized fact that there is a 
wide variation in the responses of 
different patients to similar painful 
stimuli. Frequently we are annoyed by the 
loud complaints of hypersensitive indi- 
viduals who grossly exaggerate the suffer- 
ing which they experience from minor ills 
and injuries. On the other extreme is the 
patient who has little complaint to make 
even though he is beset by a serious illness 
or accident. Apparently some of these 
patients bear their pain with Spartan 
bravery. In other patients I am convinced 
that the mechanism of pain appreciation is 
not normallj’^ responsive and these indi- 
viduals actually do not experience pain in 
the usual manner. The problem of diagnosis 
is much more difficult in this inarticulate 
group. It does not make much difference 
whether the lack of response to painful 
stimuli is due to a determined stoicism or 
to an aberration from the normal process of 
pain appreciation. 

way of illustration I have in mind one 
particular patient, Mr. X, whose death 
majf have been brought about because of 
the fact that he did not experience pain in 
the usual manner, or if he did experience 
it, he did not betray it in a convincing 
manner to his examiner. It is the story of a 
case of acute appendicitis which passed 
unrecognized b}^ one of the most competent 
and conscientious general practitioners of 
my acquaintance. It ill becomes any of us 
to lift a critical eyebrow at the mention of 
an unrecognized acute appendicitis. There 
are few physicians of any considerable 
experience who have not had the same 
tragic experience, not once, but several 
times. Those of us who watched this 


particular patient through his many weeks 
of hospitalization marvelled at the fact that 
he complained of practical!}" no pain in 
spite of several surgical manipulations and 
many unusual complications. 

Mr. X was a well developed man, fift}' years 
of age, who enjoyed good health practicalh- all 
of his life with the exception of one attack of 
typhoid fever in 1905. His right hip was frac- 
tured in a train accident several years ago. 
He never had any previous surgical experience. 
He enjo5’ed his usual good health and con- 
tinued acti\'eh" at his work up until seventeen 
da}"S before his admission to the hospital. On 
the day his illness began he went to work as 
usual but about noon he began to e.\perience a 
mild, hunger-like pain in the lower abdomen. 
The discomfort began in the middle of the 
abdomen but mo\'ed over toward the right 
lower quadrant later in the daj'. It never 
became sharply localized at an\' point. He ate 
his noon lunch in spite of the fact that he felt 
nauseated. In the course of the afternoon he 
felt weak and tired. About 4 p.m. he went home 
and went to bed. Later in the evening he 
vomited the food which he had taken. That 
night he felt feverish. Later he perspired and 
had a shaking chill. There was no diarrhea, 
hematuria or dj^suria. The patient remained 
about the same the next day. He vomited a 
second time in the course of that day. During 
the subsequent interval, prior to his admission 
to the hospital, he was never acuteh' ill- On 
the other hand, he did not feel strong enough 
to go back to work. He had a fever of one or 
two degrees each day, felt weak, and had no 
appetite. On close questioning, he admitted 
a mild constant discomfort in the lower right 
quadrant. Sometimes mild tenderness could be 
elicited on palpation but at other times deep 
pressure seemed to cause him no particular 
distress. His physician was at a loss to explain 


Read at the Wheeling Clinic Staff Conference, June 10, 1941. 
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his continued fever. He had in mind the possi- 
bility of appendiceal abscess, but the picture 
was not convincing. It resembled a typljoid 
state. Faced vith a fever of undetermined 
origin, his physician sent him to the hospital for 
investigation. 

When we first saw the patient and Ivcarcl tlie 
story of his illness, the possibility of appendiceal 
abscess was foremost in our minds. The patient 
rather grudgingly admitted vague discomfort 
in the right lower quadrant. Otherwise, he had 
no complaints and indeed seemed rather vigor- 
ous. We could find no mass. At times there was 
a little tenderness on palpation but it was not 
constant. Rebound tenderness was so mild as 
to be unconvincing. There was no appreciable 
muscular rigidity. Thinking of the possibilitj- 
of a pelvic abscess, a rectal examination was 
done but that yielded absolutely no positive 
findings. The urinalysis was negative as well as 
the Widal and the agglutination tests for 
undulant fever. The routine blood count sug- 
gested a mild pyogenic infection and a moder- 
ately severe secondary anemia. It was as 
follows: red blood count, 3.-970,000; white 
blood count, 11,600; hemoglobin, 65 per cent; 
polymorphonuclears, 82 per cent; lymphocytes, 
18 per cent. 

In view of the pronounced secondary anemia 
and the rather vague symptoms in the right 
lower quadrant we asked to have the colon 
visualized by .v-ray having in mind the possi- 
bility of a neoplasm involving the cecum. At 
the same time we asked for an .v-ray study of 
the chest. The report by Dr. C. H. Clovis 
from the A'-ray Department was as follows: 

“Stereoscopic radiographic study of the chest 
shows multiple well healed tubercles through- 
out both lungs having the appearance of an 
old healed miliary T. B. There is no evidence of 
new lesions in the lungs. The heart is moder- 
ately enlarged to the left. 

“Study of the colon by bariunj enema reveals 
a filling defect in the neighborhood of the 
cecum involving the gut for about three or four 
inches. The appearance is that of an external 
pressure, possible newgron'th or appendiceal 
abscess. 

“A'-ray diagnoses: 

1. Old well healed T. B. of the lungs. 

2. Heart slightly enlarged to the left. 

3. Defective filling of the cecum and first 
portion of the ascending colon. 

4. Probable walled-ofl abscess, possible new- 
gro\\'th.” 


At this point in our stud}^ of the case there 
seemed to be no reason for further delay in 
requesting surgical assistance. Dr. R. B. Bailey 
was called in consultation and made the follow- 
ing observations: “The history is \ery sugges- 
tive of appendicitis, the barium enema shows a 
definite lesion about the cecum. The patient 
is very tender over the cecum. Probable 
diagnoses: one, walled-ofi' appendiceal abscess; 
two, inflammatory typhilitis (similar to the 
pathology of terminal ileitis); three, car- 
cinoma of cecum with perforation. Advice — 
exploration.” 

The abdomen was opened by Dr. Bailej" on 
the twenty-second day oi the patient’s illness. 
He found a large appendiceal abscess in the 
right colic gutter. There was no attempt to 
explore the remaining viscera after the abscess 
was encountered. The abscess was drained and 
a large rubber tube, together with two iodoform 
packs were inserted. The packs were neces- 
sitated by the presence of oozing from the 
abscessed wall. No part of the appendix was 
identified at the time of the operation. 

The patient’s immediate postoperative course 
was quite stormy. On the second and third 
postoperative da3"s the temperature went 
above loq^F. At this time blood transfusions, 
sulfathiazole and Wangensteen drainage were 
instituted. During the period of hospitalization 
the patient was given a transfusion about 
ever^" fifth daj'. Sulfathiazole was administered 
for approximately one week at the rate of 1 5 gr. 
ever^- lour hours. The patient seemed to have 
recovered quite nicel}’’ from his operation after 
ten or twelve da3's but he continued to have a 
dail3’- temperature elevation to 99.5 or ioo°f. 
At the end of two weeks the drain was removed 
and for a few da3'S the patient seemed to be in 
such good health that we were sure he would 
recover. For two whole da3'^s the temperature 
remained normal. 

We were disappointed and chagrined when 
the fever returned and the patient again ap- 
peared ill about the twentieth da3" after opera- 
tion. He was subjected to repeated ph3^sical 
examinations b3'- different men on the staff. 
Each examination 3delded negative results. 
The patient never complained of pain or 
tenderness. There was no palpable mass at an3’^ 
time. Occasionall3'- he exhibited abdominal 
distention but most of the time the abdominal 
walls were flaccid. Repeated blood cultures 
were negative. Several examinations of the 
chest were made with no pathological findings. 
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In spite of transfusions, his secondar3’- anemia 
persisted and his hemoglobin touched 55 per 
cent. Sulfathiazole was administered in the 
dosage mentioned above for another week. It 
had little or no effect upon the temperature. 
Several stool examinations were negative for 
occult blood. Urinalj'^ses cast no light upon the 
problem. In the sixth week after operation we 
noticed for the first time that the patient was 
jaundiced. The observation was confirmed bj"- 
finding the icteric inde.\' to be thirtj'-five. 
Throughout the entire period the patient 
complained of no pain or tenderness. As a 
matter of fact, he became rather listless and 
drows3^ We asked for a blood urea determina- 
tion and found it to be normal. 

One night a few da3rs after the jaundice ap- 
peared the patient complained of discomfort 
in the right flank. This was perhaps his one and 
onl3’' real complaint at an3' time. We could 
make out nothing unusual on e.xamination but 
the next da3'- the incision opened up une.x- 
pectedl3' and a ver3" large amount of pus and 
bile drained out. Because of the great amount of 
bile drainage, he was given vitamin k with bile 
salts. In addition, sodium chloride was given in 
an attempt to combat the low blood chloride 
content which would inevitabl3" result from a 
persistent bile drainage. The blood chlorides 
were estimated at 225 mg. per 100 cc. at the 
beginning of this treatment. It is interesting 
to note that the3'' returned to normal within 
three da3'S after the institution of treatment 
^Yith sodium chloride. We were interested to 
note that this result was accomplished soleh' 
b3' the oral administration of sodium chloride. 

In the da3's immediatel3" following the sud- 
den drainage of this large amount of bile and 
pus from the incision the patient began to 
manifest considerable clinical improvement. 
We were disma3'ed b3' the appearance of this 
quantit3’ of bile. We considered the possibi!it3- 
of a liver abscess which had ruptured and 
drained in this dramatic fashion. We also con- 
sidered the possibilit}' that the patient had had 
an emp3-ema of the gallbladder and that the 
gallbladder instead of the appendix might have 
been the offending organ. While we waited 
and watched for new developments, the patient 
remained quite comfortable though ver3' weak. 
His hemoglobin remained low (60 per cent). 
The icteric inde.*: remained at thirt}-. He con- 
tinued to have daih- temperature elevations to 
ioi°F. The fact that the patient did not get 


worse, even though actual improvement was 
not noticeable, encouraged a more hopeful 
attitude. He continued to feel fairl3' well for 
ten or twelve da3's and then sudden^ without 
the slightest warning he had a massive hemor- 
rhage per rectum. According to the nurse’s 
notes, there were five bed pans half full of 
blood clots. He was given three transfusions on 
the da3'^ of the hemorrhage. Each transfusion 
consisted of 700 cc. of whole blood and on the 
following da3" he was given a similar transfusion. 
In spite of this energetic treatment the hemo- 
globin was registered at 59 per cent after the 
fourth transfusion. Other smaller hemorrhages 
followed in the ne.xt few da3"s. These hemor- 
rhages, which occurred during the last week of 
the patient’s life, were probabl3^ not due to a 
deficienc3'^ of vitamin k. The prothrombin 
clotting time was found to be normal when 
estimated b3' Dr. M. A. Shilling who super- 
vised the clinical care of this patient during his 
entire postoperative course. The patient’s 
shock was fairl3" well controlled b3' multiple 
transfusions, but the bleeding per rectum con- 
tinued intermittentl3' and the patient suc- 
cumbed on the fourth da3" after the massive 
hemorrhage. 

Wh}' did this patient have hemorrhages 
from the rectum? What pathological entity 
could account for ( i) a walled off retrocecal 
abscess? (2) an enormous amount of bile 
drainage through the abscessed cavitY^? 
and (3) fatal hemorrhages from the rec- 
tum? We discussed this problem at great 
length. Not one of us v'as able to offer a 
satisfacterx-^ answer before we received the 
following report from the pathologist, 
Dr. H. G. Little: 

“The bod3' is that of a well developed white 
male adult. There is a slight icteric color in the 
skin. There is an incision in the right abdominal 
wall in which there is a drain that extends into 
the abdominal cavit3' in the region of the cecum. 

“On opening the peritoneal cavit3' there is 
found a rather thick purulent exudate in the 
pelvic cavit3' and scattered fibrinous exudate 
over the serosal surfaces of the intestines. 
The purulent exudate originates around the 
cecum. Here the cecum is firmh' adherent to 
the parietal peritoneum and further examina- 
tion discloses that most of the appendix has 
entireh- disappeared in the mass of adhesions 
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and purulent exudate. Extending upward 
retroperltoneally from the base of the cecum, 
the purulent exudate has separated the perito- 
neum from the lateral abdominal wall. The 
exudate continues upward to the region of the 
portal vein. Following the right branch of 
the portal vein the exudate is traced to a large 
abscess involving almost the entire right lobe 
of the liver. The liver tissue is necrotic and 
considerable purulent exudate is present. The 
walls of the abscess arc not well defined and 
the border extends slightly into the left lobe of 
the liver. 

“The portal vein is not thrombosed. There 
are soft, enlarged lymph-nodes around the 
common bile duct, also the retroperitoneal and 
the mesenteric lymph-nodes are enlarged. 

“At the brim of the pelvis there is a nodular 
mass in the mesentery attachment to the colon. 
On section this mass, grossly, consists of fat 
and fibrous connective tissue. The colon ad- 
herent to this mass shows no ulceration of the 
mucosa. 

“The spleen is larger than normal. It is soft 
and boggy. 

The gastrointestinal tract shows no tumors. 

“The kidneys are normal in size and on sec- 
tion the markings are distinct and, grossly, no 
pathological changes are noted. 

“Examination of the lungs showed no 
pneumonia. There is moderate congestion of 
the lower lobes of the lungs. 

“The heart is normal in size and, on section, 
the myocardium is firm, the valves are normal. 

“Culture from the pus in the liver showed 
some streptococci and B. pyocyaneus. 

“In summary, this case was apparently a 
primary appendiceal abscess with the infection 
extending upward and into the liver to form the 
liver abscess. 

“Microscopic Examination. Examination of 
the mesenteric nodule shows it to be composed 
of fat in which there is difiuse chronic inflam- 
mation. The lymphocytic and mononuclear 
infiltration extends into the musculature of the 
colon. The vessels in the submucosa and the 
capillaries of the mucosa are congested. Since 
this area in the colon was the only portion that 


showed any lesions, it is possible that there was 
bleeding from the congested capillaries in the 
mucosa. The nodule was of sufficient density to 
cause considerable localized pressure. 

“Anatomical Diagnoses, i. Primarj^ peri- 
appendiceal abscess with extension through 
parietal peritoneum. 2. Abscess of right lobe of 
liver. 3. Fibrinopurulent peritonitis with effu- 
sion. 4. Localized congestion of the capillaries 
of the colon with hemorrhage.” 

SUMMARY 

We have related the unfortunate history 
of an unrecognized case of gangrenous 
appendicitis in an individual whose ap- 
preciation of pain was remarkably dull. The 
pus from the appendiceal abscess perfor- 
ated the parietal peritoneum and travelled 
upward to the liver. Extending along the 
right branch of the portal vein the infection 
produced an enormous liver abscess which 
later ruptured and drained through the 
appendiceal incision. Further e.xtension of 
the infection proceeded by the retroperi- 
toneal route toward the pelvic brim. The 
mesenter}- was involved and in one particu- 
lar area an inflammatory tumor developed. 
This tumor was adjacent and adherent to 
the sigmoid. The wall of the sigmoid was 
edematous and congested at the area of 
contact. No open lesion of the sigmoid or in 
fact any portion of the intestinal tract 
could be demonstrated at autopsy and yet 
this patient expired as a result of a massive 
rectal hemorrhage. The remarkable feature 
of the case is the fact that such a large 
quantity of blood reached the lumen of the 
bowel through an intact but congested 
mucosa. Capillary oozing of this character 
is frequently noted in the stomach resulting 
in the so-called coffee-ground vomitus. In 
our experience such bleeding on an exten- 
sive scale is rarely seen in the lower end 
of the intestinal tract. 
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REMOVAL OF INTRAPLEURAL FOREIGN BODY UNDER 
THORACOSCOPIC GUIDANCE=*= 

CASE REPORT 

George Willauer, m.d. and Richard J. Chodoff, m.d. 

Assistant Surgeon, Jefferson Hospital Assistant in Surgerj-, Jefferson Hospital 

PHILADELPHIA, PENNSYLVANIA 


J 


CASE REPORT 

B., a white male of twenty-six, was re- 
ferred to Jefferson Hospital on May 12, 
• 1941, from a Pennsjdvania sanatorium. 


partially covered with fibrin and there was 
some inflammatory reaction around it. A second 
trocar opening was made anteriorlj^ just above 
the diaphragm and a Jackson tj^re of broncho- 
scopic grasping forceps was introduced. Under 




Fig. I. Preoperative A-ray of chest showing 
neeille in situ. 
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Fig. 2. Photograph of needle after removal. 

thoracoscopic guidance the point of the needle 
was seized and it was withdrawn through the 
anterior trocar opening. The openings vere 
closed with interrupted black silk sutures. The 
patient’s course was uneventful and he was 
sent back to his sanatorium on Ma}"^ 17, i94i' 

COMMENT 

Since closed intrapleural removal of 
foreign bodies is a relatively rare procedure 
we believe this case should be on record. 
There are several lessons taught in this 
Instance which should be stressed. It 
is highly important that pneumothorax 


10 LiXlLL LlLcLL 

He had been receiving therapeutic pneumo- needles be of the finest grade of rustless 
thorax for pulmonarj'^ tuberculosis since No- steel and that needles be carefully examined 
vember, 1939. On Maj”^ 6, 1 94 H while receiving and tested before using. The needle we 
a pneuniothorax refill the needle broke off at the removed was of a poor grade of ordinary 
hub and lodgjd in the ch« ivall An l„c[sio„ s,ee| needle and ivas rusted through at the 

Dur^ .ircoireT h^ nr'd • ■"‘b- Secondly, embedded foreign bodies in 

During the course ot the procedure the needle „ , , 1 j u 

was forced into the pleural cavity and lodged , / elsewhere, had better 

in the posterior portion of the right costophrenic ^ j until expert surgical attention 

sinus. A small amount of fluid developed. proper fluoroscopic guidance are avail- 

On May 14, 1941, under local anesthesia a ^ rhat 

thoracoscope was inserted into the pleural cavity^ 
in the eighth interspace posteriorly. The needle 
was visualized partiall3' imbedded in the chest 
vail of the costophrenic sinus. The needle was 


able. Lastlj"^, this case illustrates that 
where the facilities are available, intra- 
pleural foreign bodies can be removed 
without subjecting the patient to 
hazards of a major thoracotomy. 


the 


' From tFie Jefferson Hospital, Department for Diseases of the Chest, Philadelphi.-!. 
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ALLERGIC REACTION FOLLOWING BLOOD TRANSFUSION 

APPARENT DESENSITIZATION OF RECIPIENT 


Robert E. S. Young, m.d. 

Senior Surgeon, White Cross Hospital 
COLUMBUS, OHIO 


N O method of blood transfusion has 
ever been devised that is not fol- 
lowed by occasional reactions. Some 
of the reactions can be ascribed to a certain 
cause; more often the cause remains ob- 
scure. Reactions are manifested by fever, 
malaise, nausea, vomiting, chilly sensations 
or actual rigor, muscular pains, dyspnea, 
cyanosis, pruritis, urticaria, headaches, 
icterus, suppression of urine, hemoglobin- 
uria and casts. The increase in temperature 
may vary from 2 to io°f. 

Ramirez' described passive transmission 
of sensitivity to horse dander by trans- 
fusion. The recipient was permanently 
sensitized. 

Carrington and Lee- reported a trans- 
fusion reaction that followed the adminis- 
tration of 50 cc. of compatible blood. 
Dyspnea, laryngeal stridor, cyanosis and 
pulmonary edema developed, and the 
patient became comatose and died. There 
was no hematuria or hemoglobinuria. 

Bottner"’ cited several instances of reac- 
tion to transfusion which, because of their 
nature, the presence of eosinophilia and the 
fact that the transfusion occurred three to 
six weeks after the first, indicated that the 
reactions were allergic. Gray* reported a 
case in which liver eaten by the donor 
produced urticaria in a sensitive recipient. 
Holder and Diefenbaclv’ and Tedstrom'* 
reported the passive transmission by trans- 
fusion of allergy to strawberries. Littlefield^ 
and Hancock"^ reported passive transmis- 
sion by transfusion of allergy to eggs. 

Kordenat and Smithies" state that so- 
called ‘ ‘anaphylactic reactions” are really 
due to protein shock which may occur in 
one of two ways; {i) the donor’s blood may 
increase the protective or cleavage action 


of damaged tissue which produces the 
reaction; (2) because of poor proteopexic 
ability of the liver, partl}'^ altered proteins 
leak through, resulting in parenteral cleav- 
age and nonspecific protein shock (Widal 
crisis). 

Three cases are here reported in which 
various donors were used for transfusion 
and following each transfusion an allergic 
reaction occurred. An apparent desensitiza- 
tion is also described. 

CASE REPORTS 

Case i. A man, aged sixty-six, had been suf- 
fering from a perinephric abscess of two months’ 
duration. HemoK-tic staphylococcus aureus 
had been cultured from the pus. He had had a 
continuous spiking fever for two montiis and 
was considered seriouslj- ill. When first seen he 
was dehydrated and the hemoglobin was only 
54 per cent (Sahli) and the red blood cell 
count was 2,100,000. It was decided that he 
should have repeated transfusions until the 
hemoglobin was above So per cent. The patient 
belonged to Group ui Moss. All transfusions 
were given slowly by the indirect method 
using citrated blood. The patient was retyped 
before each transfusion and each time still 
belonged to Group ni -Moss. 

Transfusion, August 9, 1938. The donor 
belonged to Group iv Moss (universal donor). 
Six hundred cc. of whole citrated blood was 
given. Following the transfusion urticaria 
developed. On questioning the donor admitted 
that he had never eaten tomatoes because they 
made him ill. The recipient had had tomatoes 
for dinner. The reaction was considered to be 
allergic. 

Transfusion, August 10, 193S. A fasting 
donor, belonging to Group iv Moss, was used. 
Approximately 100 cc. of whole citrated blood 
had been given when urticaria developed. The 
transfusion was immediately stopped and 
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adrenalin was administered. The patient com- 
plained of headache, his temperature rose to 
I 04 °F., and he became irrational. 

Transfusion, August 12, 1938. The sched- 
uled donor did not arrive and the mental state 
of the patient was such that he was not ac- 
quainted with the fact. The blood remaining 
from the transfusion of August 10, 1938, was 
taken from the ice-box, and 10 cc. given, with 
adrenalin at hand ready for use. This trans- 
fusion was given with the thought that it could 
be discontinued immediately if urticaria de- 
veloped, and the patient would thus be spared 
the knowledge that his friend, the donor, had 
deserted him. However, urticaria did not 
develop, and the transfusion was continued 
until 400 cc. had been given with no reaction 
whatever. This was the same blood that two 
days previously had produced such a severe 
reaction. 

Transfusion, August 15, 1938. The donor 
belonged to Group iv Moss. After 500 cc. had 
been given, urticaria developed and adrenalin 
was administered. The transfusion was con- 
tinued until 700 cc. had been given. The 
urticaria was present for three hours after the 
completion of the transfusion. 

Transfusion, August 16, 1938. It was 

decided to discontinue the use of the universal 
donor and for this transfusion a donor of 
Group Ml Moss was used. The cross-match was 
perfect. Fifty cc. of whole blood was given. 
Adrenalin was administered three times during 
transfusion because of urticaria. 

Transfusion, Ausust iS, 1938. A donor of 
Group MI Moss was used. The cross-match was 
perfect and 150 cc. of citrated whole blood was 
given. A sc\ere reaction followed, the tempera- 
ture reached io4.5°r., the patient became 
irrational, and adrenalin was gi\cn. The re- 
maining blood was placed in the ice box. 

Transfusion, Ausu'^t 10. 1938. Up to this 
time, the onl\ translusion that had not been 
followed by urticaria was the one in which 
blood that had been kept in the icebox was 
used. For this reason the remainder of the 
blood that had produced a se\crc reaction on 
.•\ugust iSth was taken from the icebox and 
-50 cc. of this blood was gi\en with no reaction 
V hatsoex cr. 

Trr.r.'-fu^ion, Auzust 20. 1058. 'I lie tlonor 
hcloimcd to Group iv Moss. Urticaria de\ eloped 
after fK>o ic. of titratid whole blooci Ii.ul been 
eix «. n. 


Following the last transfusion the hemo- 
globin was 104 per cent, the red blood cell count 
xvas 5,000,000 and the patient was much better 
symptomaticallj-. His fever began to disappear 
and he gained strength. The blood smear 
showed an eosinophilia at all times The urine 
showed from 0 to 15 mg. of albumin. At no 
time was there hemoglobinuria. 

CxSE n. A woman, aged sixty-five, recover- 
ing from a resection of the bowel for carcinoma 
of the colon, was suffering from mild shock and 
a transfusion was ordered. The patient was 
Group M Moss with no allergic history. 

Transfusion, September 3, 1940. The donor 
belonged to Group n Moss. Fix'e hundred cc. 
of whole citrated blood was drawn. After 50 cc. 
of blood had been gix'en, urticaria developed 
and the patient suffered a chill. The transfusion 
was stopped. On the following morning the 
remainder of the blood, 450 cc. was given with- 
out reaction. 

Transfusion, September 16, 1940. The donor 
belonged to Group n Moss. Fix'e hundred cubic 
centimeter of blood was drawn. Urticaria 
developed after 100 cc. had been given. The 
transfusion was stopped and the remainder, 
400 cc. was given the following morning w ithout 
reaction. 

Case hi. A man, aged twenty-nine, re- 
cox'ering from a crushing injury of the abdomen, 
was suffering from severe shock and a trans- 
fusion was ordered. The patient was Group n 
Moss, and gave no history of allergy. 

Transfusion, December ii, 1940. The donor 
belonged to Group n Moss and had no history 
of allergy. After 100 cc. of whole citrated blood 
had been gix en urticaria developed. The trans- 
fusion was stopped, and the remainder of the 
blood, 400 cc., was gix'cn the following day 
without reaction. 

Polayes and Lcdcrer’® haxc listed the 
causes of transfusion reactions. Their out- 
line has been followed in an effort to find 
the reason for the reactions in the cases 
reported here. 

1. Incompatibility between donor sand 
recipient’s blood (3 causes). 

(a) Errors in grouping the blood due 
to the following causes in order of impor- 
tance: 

I. Poor technic: The blood wa'- 
typed by the regular, trained technician 
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and checked by myself. There were no 
similar reactions occurring in the hospital. 

2. Use of loiv titered or con- 
taminated test serum: The serum used was 
collected from relatively high titered donors 
and was definitely not contaminated. 

3. Weak agghitinins or agglutin- 
ogens in the recipient’s blood. Agglutination 
occurred quickly. The patients belonged to 
correct Groups. 

4. Pseudo-agglutination : The 
patients naturally would have a rapid 
sedimentation rate, but the grouping was 
done microscopically. 

5. Auto-agglutination: This was 
definitely not present. 

6. Anomalous or atypical ag- 
glutination: The agglutination was done 
with warmed serum. 

7. Contamination of recipient’s 
blood by bacteria: The blood may have been 
contaminated, but, since it was fresh, sig- 
nificant growth could not have occurred. 

(6) Indiscrimiriate use of universal 
donor: Reactions occurred with donors of 
the same group as well as with a universal 
donor. The reactions were allergic in type. 
A universal donor was used in one of the 
two transfusions in Case i that was not 
followed by a reaction. 

(c) Immune iso-antibodies and hemo- 
lysins: The recipient had never had a trans- 
fusion prior to this illness. 

II. The use oj unclean apparatus: The 
apparatus was clean; no new rubber tubing 
was used. 

III. The use of citrate solutions: A highly 
controversial question. The blood that was 
given Avithout a reaction Avas citrated. Skin 
tests Avith citrate solution produced no 
reaction. 

lA’. Incipient coagulatii'e changes in trans- 
fused blood: The reactions Avere not of this 
type. 

A*. Allergic pbenomeria in recipient. None 
Avere present, but Avere present in the first 
donor of Case i. The reactions Avere allergic 
in character. 

A*i. Systemic diseases in the recipient. 
Reactions based on the presence of sys- 


temic diseases occur in patients Avith renal 
disease or renal disease deA'elops as a 
result of the reactions. P^’elograms, renal 
and urine studies of this patient shoAved no 
renal disease, and renal disease neA^er 
deA'eloped nor did the patient eA^er pass 
abnormal urine. Because of the character of 
the reactions they Avere considered to be 
allergic. 

COMMENT 

Six donors Avere used for eight transfu- 
sions to the same recipient in Case i. When 
the blood AA-as first used, a reaction folloAA^ed 
in each instance. In tAvo instances in Avhich 
the reactions Avere seA'ere the remaining 
blood AA'as placed in the icebox for forty- 
eight and tAventy-four hours, respectiA^ely. 
When the blood Avas used a second time, 
no reaction occurred. This represents either 
a desensitization of the recipient or a 
“detoxification” of the blood by standing 
in the icebox. These tAvo possibilities Avere 
inA’estigated. Blood Avas draAvn from a 
donor belonging to Group iii, citrated, and 
placed in the icebox. After forty-eight hours 
another sample of blood AA'as obtained from 
the same donor and citrated. Three intra- 
dermal injections of o. i cc. each of forty- 
eight-hour old citrated blood that had been 
standing in the icebox, of fresh citrated 
blood and of citrate solution Avere made on 
the flexor surface of the fore arm of the 
patient described in Case i. There AA-as no 
reaction to the citrate solution. A Avheal of 
pseudopods quickly formed at the site 
of the injections of both the old and fresh 
blood. The AA-heals Avere i inch to i .5 inches 
in diameter. It Avas concluded that the 
blood Avas not changed by standing in the 
icebox and that probably a desensitization 
of the recipient had occurred folloAA'ing the 
first transfusion. This accounted for the 
absence of reaction AA’hen a donor AA as used 
a second time. Nine months after the trans- 
fusions had been giA'en, the skin tests Avere 
repeated Avith the same results. As far as 
the recipient knoAvs he has not been perma- 
nently sensitized to any food or other 
matter. 
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SUMMARY 

1. Three eases are reported in -which a 
supposed allergic reaction followed trans- 
fusion, when blood which had previously 
produced urticaria was used, no urticaria 
or allergic reactions developed. This prob- 
ably represents a desensitization of the 
recipient b}" the first transfusion. 

2. The causes of reactions to transfusions 
are reviewed. 

3. Skin tests showed that the blood still 
produced urticaria after the blood had been 
stored twenty-four to forty-eight hours in 
the icebox. It was, therefore, concluded 
that storage of the blood in the icebox did 
not detoxify the blood. 

4. When a blood transfusion is accom- 
panied by an allergic reaction, it is alwat’s 
advisable to discontinue the transfusion 
and obtain blood from another fasting 
donor. 

5. When, however, there are reactions 
following the use of every obtainable donor, 
it seems- reasonably safe to give a very 


small transfusion, place the remaining 
blood in the icebox, then give the remainder 
of the blood in twenty-four hours after 
a desensitlzation of the recipient has 
occurred. 
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LYMPHOSARCOMA OF THE INTESTINAL TRACT 

REPORT OF A CASE IN WHICH THERE WAS AN APPARENT FIVE-YEAR CURE 
Henry H. Ritter, m.d. and James M. Shaffer, m.dA 

Professor of Qinical Surgery, New York Post-Graduate 
Medical Scliool, Columbia University 

NEW YORK DAYTON, OHIO 

I YMPHOSARCOMA of the intestinal best results. While this treatment has 
tract is not a rare disease. Benjamin appeared to prolong life in man}'^ instances, 
and ChristopherHiave recently added the prognosis for permanent arrest or 
to the literature the 380th case of lympho- cure must still be regarded as pessimistic, 
sacroma of the small intestine. Since this In the series reported by Ullman and 
report, Chont- has reported three ad- Abeshouse,-' there were eighty-five cases 
ditional cases with reference to their in which the follow-up was definite; of 
radiosensitivity. these only ten patients were alive and well 

The most common site for this neoplasm, five years or more after operation with 
according to Geschickter® is the ileum, no signs of recurrence. Sugarbaker and 
followed by stomach and cecum in that Graver^ in analyzing 196 histologically 
order. Usually the growth is localized, proved cases of lymphosarcoma, of which 
starting in the submucosa and assuming eleven rose in the intestinal tract, report 
either central ulceration with dilatation fourteen apparent five-year cures; none 
of the involved bowel or polypoid growths of these cures was in the intestinal group, 
extending into the lumen. Early extension The average survival period in which the 
to the mesenteric nodes is common and stomach or small intestine was involved 
there are often adhesions to surrounding was onl}^ 6.6 months. These authors con- 
abdominal organs. Later there is a gen- elude that probably the single most impor- 
eralized hematogenous spread. Ullman tant factor determining success or failure 
and Abeshouse'* in summarizing their lay in some inherent quality of the disease 
series of 126 cases of lymphosarcoma of which as yet it is impossible to evaluate, 
the small and large intestine, point out They could not predict on the basis of 
that the tumor has an obscure etiology, histology which of two clinically similar 
occurs most frequently in white males, cases was apt suddenly to become general- 
may occur at any age in life but most often ized and which would remain localized 
in the first, third and fourth decades, com- for a considerable period, 
monly metastasizes and is often associated Between 1928 and 1940 there were 
with intussusception. They also add that eleven cases of lymphosarcoma of the 
there is no characteristic clinical syndrome, intestinal tract in which the patients were 
which accounts for the difficulty in differen- operated upon at the New York Post- 
tiating this condition from other intra- Graduate Hospital. Of these, seven were 
abdominal diseases. In most cases the males and four were females. The average 
predominant symptoms are those of an age was fifty, the average duration of 
acute or chronic intestinal obstruction. sjmiptoms was nineteen months. The 
In the treatment of lymphosarcoma majority of these patients suffered from 
of the intestinal tract radical surgery symptoms suggestive of chronic partial 
of the involved segment and its mesentery, intestinal obstruction and this was the 
followed by x-ray, appears to offer the most frequent preoperative diagnosis. The 
* Fornierly'Resident Surgeon, New York Post-Graduate Hospital. 
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tumor was present in the stomach in five 
cases, in the ileum in five and in the 
rectum in one. Careful follow-up was 
secured in only seven cases, of these onl}' 
one patient lived longer than six months. 

CASE REPORT 

M. D., a white, married, elevated train 
motorman, aged fiftj'-five, entered New York 
Post-Graduate Hospital August i8, 1936, 

complaining of recurrent attacks of generalized, 
cramp-like, abdominal pain, accompanied b3'^ 
nausea and vomiting, during the preceding 
two and one-half jmars. He also suffered from 
progressively severe constipation necessitating 
dailjf catharsis. For the three weeks just before 
admission, he had vomited almost all food 
ingested and had lost twent3'-one pounds in 
weight. There was no historr^ of blood in the 
vomitus or stool. 

Examination revealed a thin, dehydrated, 
cachectic individual. Visible active peristalsis 
was evident over the entire abdomen. No 
palpable masses were present. A hydrocele 
on the right side was noted. Fluids were given 
parenterally and operation performed the 
following daJ^ At operation, intestinal obstruc- 
tion was found due to a tumor of the upper 
ileum. The involved intestine, 10 cm. in length, 
was resected and a first-stage Mikulicz opera- 
tion performed. 

The postoperative course was uneventful 
and on the fifteenth day crushing clamps were 
applied. On the thirtieth da^^ reoperation was 
done for closure of a persistent sinus. At this 
operation, it appeared that a portion of the 
mesenter\" of the ileum was still involved. 
This mesenterjf and a 6 cm. section of intestine, 
including the anastomosis, was resected and an 
end-to-end anastomosis performed. The post- 
operative course was again uneventful and the 
patient was discharged on the twentieth 
postoperative dajv 

The pathological report diselosed a segment 
of ileum, 10 cm. in length, two-thirds of which 
was greath’ dilated, thick-walled and contained 
an extensive, ulcerated fungating lesion. Tumor 


tissue was evident grossly through all the 
lajmrs of the intestinal wall with numerous 
small nodules on the serosal surface. Micro- 
scopicall}’', the basic pattern of the neoplasm 
was a fine connective tissue network upon 
w'hich there were numerous laj’^ers of closelj'- 
packed cells apparently arising in Ij^mphoid 
tissue. The cells had round deep staining 
A'esicular nuclei, with numerous mitotic di^'i- 
sion figures. OnN ehronic inflammator}^ changes 
were present in the mesenterj'. The diagnosis 
was malignant Nmphoma of the ileum. 

Following discharge from the hospital the 
patient returned to work. No .v-raj'^ therapy 
was given. He had to obserAm no dietarj' rules 
and has gained fiftj’’ pounds of Aveight. In 
Julj', 1940, he returned to the hospital for 
excision of his h5'drocele. 

When last seen on NoAmmber 3, 1941, more 
than five jmars after the operation, the patient 
Avas in extremel}' good condition and free from 
all complaints. His belly Avail AA'as firm. He 
stated that he AA'orks CA’er}^ day and does not 
observe any dietary'- routine. At the time of his 
admission to the hospital he AA'eighed 112 
pounds and on this da}-^ he Aveighed 1 70 pounds. 

SUMMARY 

A case of l3TOphosarcoma of the small 
intestine is reported Avith an apparent 
fiA^e-j'ear cure. Treatment consisted of 
radical surgical removal of the invoNed 
intestine and its mesenter}'. 

BIBLIOGRAPHY 

1. Benjamin, E. L. and Christopher, Frederick. 

Primarjf lymphosarcoma of the small intestine. 

Report of a case. Am. J. Clin. Path., lo; 408, ’94D. 

2. Chont, L. K. Sarcomas of the small intestine ana 

reference to their radiosensitiATtA'. Radiology, 

36; 86, 1941. 

3. Geschickter, C. F. Tumors of the digestiA'e tract. 

Am. J. Cancer, 25; 130, 1935. 

4. Ullman, A. and Abeshocjse, B. S. Lymphosarcomas 

of the small and large intestines. Ann. Surg., 95- 

878, 1932. 

5. SuGARBAKER, EveRett D. and CRAA'ER, Llovd r. 

Lymphosarcoma. J. A. M. A., 115: 17, I940' 





$D0kMf Irowsing 


THE EVOLUTION OF BLOOD TRANSFUSION^ 

Leo M. ZlJvlMERMAN, 

CHICAGO, ILLINOIS 


B lood has ahvays been associated 
with life and strength. Among primi- 
tive man’s earliest experiences is the 
observation that life flows out of the body 
with the streaming blood. We are told that 
even the apes stuff leaves and moss into 
bleeding wounds to staunch the flow and 
preserve life. How natural, therefore, to 
attempt to restore life and youth and 
strength by the administration of healthy 
blood. The use of blood as a therapeutic 
agent is thus as old as medicine itself. 
Blood of man and diverse animals in vari- 
ous forms and combinations is found in all 
early pharmacopias. The ancient Egyptian 
princes are reported to have used baths of 
blood for resuscitation and recuperation. 
During the Roman Empire, it was custom- 
ary for the patrician spectators to rush 
into the arenas to quaff the freshly flowing 
blood from the severed jugulars of the 
dying gladiators. History and mythology 
record ever recurring endeavors to cure 
disease, insanity and old age by replenish- 
ing the store of vital blood. 

The actual expedient of transfusing 
blood could not be expected, howe^'er, to 
have had serious consideration before the 
discovery of the circulation by Harvey in 
i6i6. It must be remembered that prior to 
this date, the Galenic concept prevailed, 
that blood was generated in the liver and 
that it moved back and forth in the vessels 
until used up. While it is true that several 
Renaissance writers speculated upon the 
possibilities of transferring blood from one 


person to another, actual experimentation 
necessarily followed Harvey and knowl- 
edge of the circulation. 

The first co-ordinated and scientific 
studies on infusion and transfusion were 
done in England, probably because of the 
direct stimulation of Harvey’s lectures. 
The astronomer and architect, Christopher 
Wren, first Injected drugs into the veins of 
dogs in 1656, by means of bladders fastened 
to quills. He described his experiments to 
his friends, ^Yilkins, Robert Boyle and 
others, and they pursued them further. In 
the following year, the first human infusion 
was done in London, into a convicted 
criminal. 

The first successful transfusion of blood 
from one animal to another was performed 
in 1665 in O.vford, and later, in London, b}' 
Richard Lower, anatomist and physician, 
who did “this experiment, hitherto looked 
upon to be of almost unsurmountable 
difficulty” by uniting the artery of one dog 
with the vein of another by means of quills 
or silver tubes. Reports of these achieve- 
ments spread to other countries, and in the 
following year, the first human transfusion 
with animal blood was done in Paris by 
Jean Baptiste Denis. Denis’ early experi- 
ences include, besides a number of success- 
ful transfusions, a classical observation of 
increasing sensitization with repeated ani- 
mal blood injections, which resulted in 
successively severe reactions and culmi- 
nated in the first transfusion death. The 
patient, a lunatic, had twice been 2:i\en 
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blood transfusions with temporary allevia- The rediscovery of blood transfusion in 
tion of his mania. Following the second the nineteenth century was again the con- 
transfusion, “his arm became hot, the tribution of an Englishman, the London 



Fig. I. Earliest illustration of blood transfusion. Lamz- 
weerde, 1672. 


pulse rose, sweat burst out over his fore- 
head, he complained of pain in the kidnej^s 
and was sick at the stomach. The next day 
the urine was very dark, in fact black.” A 
third transfusion, undertaken at the re- 
quest of the patient’s wife, resulted in 
death. Denis’ enemies hastened to make 
capital of this misfortune. They conspired 
with the widow to bring action against the 
transfusor, charging him with murder. A 
prolonged legal battle ensued in which 
Denis was eventually exonerated on the 
murder charge but further transfusions 
were prohibited. Similar bans were applied 
in other countries, and the first chapter in 
the history of blood transfusion was closed. 

Except for an occasional sporadic at- 
tempt, the operation fell into complete 
desuetude for a period of almost 1 50 years. 
In this interim, however, some knowledge 
of coagulation and embolism was gained. 
Prevost and Dumas (1821) found that 
exsanguinated animals could be revived by 
the transfusion of blood, while the injec- 
tion of serum or water was without effect. 
Blood from animals of another species was 
only temporarily efficacious. Defibrinated 
blood and blood which had been standing 
were found to be as beneficial as was fresh, 
whole blood. 


physiologist and obstetrician, James Blun- 
dell (1790-1877). Appalled b}’’ his help- 
lessness in the face of overwhelming 
hemorrhage, his mind turned again toward 
the direct expedient of returning blood 
to the exsanguinated organism. He sub- 
jected the question to careful scientific 
experimentation, and found that death 
from hemorrhage could be prevented by 
the transfusion of blood from animals of the 
same species, even after all signs of life had 
disappeared. Blood from animals of another 
species was unsuitable, since the resuscita- 
tion it effected was followed by death after 
several days. For human transfusion, there- 
fore, he declared that only human blood 
was fit to be used. Direct transfusion 
required an operation upon the artery of 
the donor which was, in those days, a 
formidable procedure. Blundell, therefore, 
studied the effect of passing blood through 
a syringe. He found that it lost none of its 
life-giving properties b}' such handling. To 
obviate the necessity of cannulating the 
vein of the donor, he devised a three-way 
syringe similar to those in use todaj'. This> 
and his later instruments, the “Impellor 
and the “Gravitator” were the first of a 
long series of devices invented for the 
indirect transfusion of blood. 
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“With a mind rationally prepared to the 
best of my power by previous reflection and 
experiment,” Blundell applied the results 


firm clinical basis with rational indications 
and a scientific background. Moreover, he 
introduced methods which find their ex- 



Fig. 2. Early conceptions of animal and human blood transfusions. 

Mercklin, 1679. 


of his studies to the human body, and to 
him belongs the credit of performing the 
first transfusions with human blood. His 
first four attempts were desperate resorts 
in dying patients, and all failed. Convinced 
by his experiments, however, that he must 
succeed, he persevered, and was eventually 
able to resuscitate several women when 
death from postpartum hemorrhage seemed 
certain. He performed the operation eleven 
times, a number greater than that of any of 
his predecessors. He succeeded not only in 
bringing the operation of transfusion back 
into notice, but also in placing it upon a 


pression in some of the common technics 
employed today. 

Following the example of Blundell, a 
certain number of transfusions were done 
in England and on the continent. Its indica- 
tion in the treatment of hemorrhage, 
particularly that following childbirth, had 
been established. It was an operation to be 
performed, however, only as a last resort. 
Donors were scarce. Phlebitis and sepsis, 
in both recipient and donor, were constant 
dangers. Reactions were frequent, and 
sometimes death occurred even when 
human blood was used. Furthermore, 
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technical difficulties were numerous, par- 
ticularly those due to coagulation of the 
blood. 



Fig. 3. Lamb blood transfusion. Purmann, 
1684. 


Knowledge toward the control of these 
difficulties was slowly acquired. Creite 
(1869) described the clumping of red blood 
corpuscles of man when placed in the sera 
of animals. Landois (1875) elaborated these 
experiments and found that serum of one 
species agglutinated and dissolved the 
corpuscles of other species. These investiga- 
tions led more and more strongly to the 
conviction that the transfusion of foreign 
blood was dangerous, and that only 
human blood should be used. Defibrination 
of blood to prevent coagulation, and admix- 
ture with phosphate of soda to retard 
clotting were introduced. 

Toward the end of the third quarter of 
the nineteenth century, the growing inter- 
est in blood transfusion culminated in a 
wave of exaggerated enthusiasm, in which 
the procedure was heralded as “ushering in 
a new era in medicine.” With the increased 
popularity came a curious departure from 
the principles which had become firmly 
established during the years. Instead of 
limiting the operation to cases of anemia or 
acute hemorrhage, it was applied to a host 
of vague infectious and debilitating dis- 
eases, as well as to the “burnt, the uremic. 


the syphilitic and the mad.” In spite of the 
frequently demonstrated dangers and dis- 
advantages of heterologous transfusions, 
animal blood was again widely used. At the 
Congress of the German Surgical Society of 
1874, there was a report of thirty-one sheep 
blood transfusions. 

The efficacy of physiological salt solution 
infusions for the treatment of shock and 
acute anemia was demonstrated about this 
time (1875 to 1880). Its superiority over 
blood transfusion was unquestioned ; donors 
were unnecessary^ the technic was simple, 
the solution did not coagulate during its 
administration, and above all, it was safe. 
It rapidly supplanted blood transfusion 
and the latter operation was, therefore, 
once more virtually abandoned, this time 
not to be seriously taken up again until the 
beginning of the present century. 

In this interval, modern surgery was 
born. Bacteriology became established as a 
science and asepsis came to surgery. With 
this, the danger of infection during trans- 
fusion fell away. The daughter science, 
immunology, was growing rapidly. In the 
year 1900, Landsteiner made the momen- 
tous discovery which subsequently won for 
him the Nobel Prize, that human blood 
contains isoagglutinins capable of aggluti- 
nating other human red blood corpuscles; 
and that human bloods were divided into 
three groups with reference to their aggluti- 
nating reactions. He recognized the signifi- 
cance of these findings in explaining the 
mysterious reactions which so often fol- 
lowed in the wake of blood transfusions. 
Decastello and Sturli, in 1902, added the 
fourth blood group. Hektoen (1907) urged 
that agglutination reactions be made the 
basis for the selection of donors for transfu- 
sion, and presented a simple method for 
determining the blood groups. In the 
following year, Ottenberg applied these 
important immunological discoveries m 
transfusion practice, and he subsequently 
showed that fatal reactions could be 
avoided by the use of compatibility and 
typing tests. The universal adoption of 
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these tests in the selection of blood donors transfused; there was danger to the donor 
has eliminated the last great danger in in infectious cases, and mishaps due to the 
blood transfusion, and has made its clotting of blood or the severing of the 
modern widespread application possible. anastomosis by motion on the part of 



Fig. 4. Transfusion with Blundell’s “Gravitator, ’ 1628. 


The remainins: difficulties to be met were 

O 

of a technical character, and these were 
largely overcome during the first quarter of 
the present century, with the development 
of several safe and simple methods of trans- 
fusion. At the beginning of this period, 
transfusions were done by the direct 
anastomosis of the vessels of donor and 
patient. Carrel perfected his method of 
blood vessel anastomosis in 1905, and for 
several years transfusions were done by 
uniting the arterv of the donor with the 
vein of the recipient by suture. This 
necessitated a formidable operation and a 
delicacy of technic that limited its use to 
accomplished surgeons who were experi- 
enced in blood vessel surgery. Crile, in 
1907, introduced his method of cuffing the 
artery back over a cannula and tying 
the vein over it. This greatly facilitated 
the operation and, together with its many 
modifications (Elsberg, Jeger, Soresi), was 
the preferred method for some time. To 
simplify the procedure further, recourse 
was again had to the simple cylindrical 
cannula (Brewer, Morel), similar to those 
used by Lower and Denis in the earliest 
transfusions. 

All of these methods of direct transfu- 
sion, however, required the sacrifice of an 
artery of the donor. Moreover, it was 
impossible to measure the amount of blood 


either patient or donor were distressingly 
frequent. Consequently, with the advent of 
simple and reliable indirect methods of 
transfusion, these direct ones were more 
and more neglected until, today, they are 
entirely obsolete. 

It had been shown by Bordet and 
Gengou, in 1901, that clotting of blood 
could be delayed if it came into contact 
only with surfaces that had been coated 
with paraffine. Curtis and David made use 
of this principle in 1911, in an apparatus 
consisting of a paraffine-lined vessel having 
two outlets and connected with a syringe. 
Through one of these, blood was aspirated 
from the donor; through the other, it was 
injected into the patient. Two years later, 
Kimptom and Brown utilized the same 
idea in their paraffine-coated tube, which 
was subsequently modified by Perc3% 
Vincent and Schlaefer, and which is still 
occaslonall}'^ used today. 

• In the same 3-ear (1913) Lindeman 
revived a method described b3- Ziemssen in 
1892, consisting of the use of multiple large 
syringes which were successivel3- filled 
from a cannula in the vein of the donor and 
emptied through a second one in the vein 
of the recipient. Unger (1915) devised a 
four-way valve syringe attachment in 
which there were outlets to donor and 
recipient, and one to a reservoir containing 
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saline or citrate solution. There have been stated, attempts had been made for the 
innumerable variations on this principle, past one hundred years to render blood 
and they continue to appear in an uninter- incoagulable by physical and chemical 
rupted stream. Various types of cocks and treatment. The transfusion of defibrinated 



Fig. 5. Tr.-insfusion with Avcling .npp.irntus, 1863. 


valves have been devised to insure the blood was largelj- abandoned following the 
success and safety of the transfusion, workof Koehler in 1877, who demonstrated 
Practically all of the unmodified blood that blood so treated contained an excess 
transfusions today are done by one or of fibrin ferments which exerted a hemo- 
another of these methods. lytic action on the cells of the recipient, and 

Two departures are sufficiently different which w-ere also potentially capable of 
in principle to warrant mention. In the initiating coagulative changes. It has since 
tradition of the paraffined tube, attempts been pointed out that manj’^ of the reactions 
have been made to construct transfusion formerly attributed to defibrination were 
instruments of amber or plastic materials, actually due to the use of incompatible 
in order to delay coagulation within the bloods. Sporadic efforts are made, even 
apparatus. Neubauer and Lampert- initi- today, to revive the use of defibrinated 
ated this principle, and it has found con- blood transfusions. 

siderable application, chiefly in Germany. Landois (1892) suggested the use of 
Erb® and Buerkle-de la Camp^ have devised hirudin to keep blood from clotting during 
instruments of amber and of “athrombit,” transfusion, but it was difficult to obtain 
a plastic substitute for amber. The other sufficiently pure and reliable preparations 
modification is the use of milking devices in of the drug, and the range betiveen effective 
which the blood is forced by various types and toxic doses was too narrow. Hustin, of 
of rollers, through rubber tubing, thus Belgium, in 1914, reported his experiments 
coming into contact with no other surface, on the use of sodium citrate and glucose to 
The first of the instruments of this type prevent coagulation. In the following year, 
was introduced by Beck,® in Germany. Agote, of Buenos Aires, and Lewisohn in 
Subsequently, Henry and Jouvelet® in this country independently advocated the 
France, and DeBakey,' Baker,® and Pen- use of sodium citrate alone to prevent 
nell,® in this country have utilized this idea blood from clotting during transfusion, 
in various forms. This discover}'- revolutionized the practice 

The greatest source of difficulty of blood transfusion. It became simple, safe 
with these and the previously mentioned and certain, and rapidly grew in popularity 
methods of transfusion was the clotting of until its present widespread adoption was 
blood within the apparatus. As has been attained. 
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The one factor delaying the wider 
application of the citrate method of trans- 
fusion was the incidence of pyrogenic 
reactions. These were at first thought to be 
inherent in the method. Lewisohn and 
Rosenthal have since shown that chill 
reactions are always due to protein material 
derived from impurities in the apparatus 
or solutions. Careful elimination of such 
impurities enables the reduction of chill 
reactions to an incidence comparable with 
that of whole blood transfusions. Since 
then, there has been a wide swing back to 
citrate transfusions in civil and, particu- 
larly, in military practice. 

NEWER DEVELOPMENTS IN BLOOD 
TRANSFUSION 

Most of the recent innovations in blood 
transfusion are derivatl\'es of the citrate 
method. Credit is due the Russian inves- 
tigators for the energy, courage and 
ingenuitv thev have exhibited in their 
developments in the field of blood transfu- 
sion. The trend has been toward methods 
which make for wider applicability and 
obviate time loss in emergency situations. 
Preserved blood transfusions lend them- 
selves admirably toward the achievement 
of these purposes, and much of the recent 
work has to do with the use of stored blood 
or blood constituents. 

The transfusion of conseiA'ed blood is not 
new. Rous and Turner^” showed in 1916 
that blood could be preserved for prolonged 
periods without loss of viability of the 
erythrocytes. This method was applied 
during the World War by Robertson, “ of 
the United States Army Medical Service, 
who used blood as old as twenty-six days. 
Preserved citrated blood was used by the 
Loyalist forces during the Spanish Civil 
War and was introduced into civil practice 
by the Russian workers. Its sudden popu- 
larity and wide adoption in this countr}- 
and parts of Europe date from the initia- 
tion of the “blood bank” at the Cook 
County Hospital by Fantus and his 
coworkers. 

The advantages of preserved blood trans- 
fusions are obvious. Valuable time is saved 


in emergencies, seeking compatible donors. 
There is vast economy of time and effort, 
and more blood becomes available for 



Fig. 6. Capillarj’ blood transfusion, Gesellius, 
1S6S. 


transfusion. The relative safety and effec- 
tiveness of preserved blood is still being 
investigated. The consensus of opinion thus 
far is that blood is satisfactory for trans- 
fusion if not kept too long. Changes become 
demonstrable after five to ten days which 
render it unfit for transfusion. 

Cadaver Blood Transfusions. The use of 
cadaver blood for transfusion is also a 
Russian conception. These workers found 
that blood taken from fresh corpses re- 
tained its function and viability. Subse- 
quently, in 1934, they reported that in 
cases of sudden death, the blood clotted 
promptly after its removal from the body, 
and later returned to the fluid state and 
remained incoagulable. This process of 
fibrinolysis rendered the addition of anti- 
coagulants superfluous. The clinical use of 
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cadaver blood for human transfusions was 
introduced by Yudin^^ who, in a series of 
publications, has reported satisfactory re- 
sults in a large number of cases. 

Whether because of fear or sentiment, 
acceptance of cadaver blood transfusion 
has been extremely reluctant in countries 
outside of Russia. It is more than possible, 
however, that in times of war when senti- 
ment, perforce, goes by the board, when the 
needs for donor blood may reach staggering 
proportions, and when there is no lack of 
corpses due to sudden violence, that the use 
of cadaver blood for transfusion may be 
generally adopted. 

Placental Blood Transfusions. The ex- 
pedient of using placental blood for 
transfusion appears to have occurred inde- 
pendently to a number of workers in differ- 
ent countries. Perhaps the earliest reference 
to placental blood transfusion is by Ascoli 
and Vercesi from Italy, in 1934. The Rus- 
sian investigators published their first 
series of 1 14 placental blood transfusions in 
1936. Goodall and his collaborators^'* advo- 
cated the use of placental blood on this 
continent in 1938, since which time there 
has been a moderate display of interest in 
this source of blood for transfusion. 

Serum and Plasma Transfusions. Serum 
or plasma has been used sporadically over 
a long period of time, as a substitute for 
whole blood. Recently Strumia and his 
coworkers*“ and Levinson, Neuwelt and 
Necheles*® have convincingly demonstrated 
the efficacy of these blood constituents, 
particularly in the treatment of shock. 
They possess two outstanding advantages; 
They can, apparently, be preserved for 
indefinite periods without deterioration, 
and they may be used without preliminary 
typing or compatibility tests. They may 
thus be kept in operating or deliverj’^ rooms, 
readj’ for immediate injection when emer- 
gency need arises. 

CONCLUSIONS 

Blood transfusion has had a long and 
interesting history. The idea of restoring 
blood to the depleted and exsanguinated 


organism appealed quite naturally, long 
before the risks and difficulties attendant 
upon blood transfusion were known. As 
a result, there have been alternate periods 
of enthusiastic acclaim and of complete 
neglect. Pasteur and Lister pointed the way 
toward the conquest of infection, the first 
great danger. Reactions from incompatible 
bloods were eliminated by the application 
of Landsteiner’s discovery of the isoaggluti- 
nins. The modern era in blood transfusion 
has taught technical methods that permit 
the safe, simple and certain transference of 
blood from donor to patient. 
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